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EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency (EPA) has become increasingly concerned about the
risks people face from radon gas in their homes. EPA has developed a risk communication program
to help people evaluate their risks and decide whether mitigation is necessary. EPA's Office of Policy
Analysis sponsored this Cooperative Agreement research to address radon risk communication research
issues. This report provides a mid-course evaluation of the effectiveness of the New York State Energy
Research and Development Authority’s (NYSERDA’s) risk communication program, which is conduct-
ing an independent study to monitor radon exposures in New York State.

Research Design
The research addresses two main risk communication issues: the use of qualitative-versus-

quantitative information to explain risk and the use of command-versus-cajole tone to describe the
need for further actions about radon. The quantitative-versus-qualitative feature of the design is straight-
forward: Does numerical risk information help people form risk perceptions and make subsequent
decisions? The command-versus-cajole feature distinguishes between information presented in a
directive-versus-evaluative format. The cajole tone encourages individuals to use the information in
forming independent judgment about their personal risk, based on their own circumstances, and to
determine whether further actions are needed. The directive approach, or command tone, emphasizes
an expert’s (i.e., EPA's) evaluation of what is the appropriate level for action.

The appraisal uses a unique research design: a panel of 2,300 New York State homeowners
participating in NYSERDA’s radon monitoring study. These homeowners are facing real risks, not
participating in a hypothetical experiment. A comparison sample of 252 homeowners not in the meas-
urement study also is included. The design evolved from a long process that included focus groups and
expert reviews. It includes four experimental brochures developed as part of the research, EPA's Citizen’s
Guide to Radon, and a brief fact sheet. The information materials were randomly assigned to homeown-
ers. To date, almost 5,000 telephone interviews have been completed with response rates exceeding
90 percent for the homeowners in the measurement study. The socioeconomic characteristics of the
homeowners in both the monitored and comparison samples are very similar.

The evaluation considers four indicators of effectiveness: learning about radon risks, measurement,
and mitigation; the formation of subjective risk perceptions; the demand for radon information; and
homeowners’ decisions to mitigate their radon levels. Because the homeowners participating in the
study would not be expected to make mitigation decisions now, our evaluation is a mid-course appraisal
that considers the first three indicators of effectiveness. This appraisal addresses the question raised
by former EPA Assistant Administrator Milton Russell: "Do the right people worry and the others stop?"
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Learning

The first indicator of effectiveness is whether people learned from the information materials. All
the brochures improved learning relative to the fact sheet. Homeowners knew most about how to meas-
ure radon, with 91 percent answering questions on this topic correctly. They answered 63 percent of
the risk questions correctly, but only 38 percent could answer a difficult mitigation question. The
cajole/qualitative brochure containing a chart with three colored columns to distinguish between life-
time and annual risks enabled 83 percent of the homeowners receiving it to understand the distinc-
tion. Our statistical analysis showed people with higher levels of education, awareness, and radon had
higher learning, while older people had lower learning.

Risk Perception Formation

The second indicator of effectiveness is whether people form rational risk perceptions. Unlike other
recent studies that found no simple association between perceived and technical risks, our results show
people's perceptions generally change in the appropriate direction in response to information on radon
risks. After receiving their radon readings and information treatments, 47 percent of the homeown-
ers perceived their risk to be on the low end of our scale, an increase of 25 percent over the baseline
survey findings. The percentage of homeowners who did not know how serious their risks were in the
baseline survey decreased from about 25 percent to less than 5 percent in the followup survey. The
statewide average (geometric mean) radon level for New York is less than 1 picocurie per liter of air.

The direction of change is consistent with rationality but the adjustments are far from perfect.
Some groups have more difficulty assessing their risks from radon. Older people and less educated
people were less likely to process risk information correctly. The same was true for homeowners who
received only the fact sheet about radon.

Homeowners had difficulty processing the information in the charts used to communicate risk.
Compared with homeowners who have low radon levels, those with higher radon levels were more likely
to mistate the placement of their radon reading. Those receiving the EPA Citizen’s Guide also were
more likely to incorrectly mistate their reading placement. These results are preliminary because our
analysis has not distinguished whether the reported values were overstated or understated. We have
not analyzed whether the mistatements may have been caused because people adjusted their risks.

Information Demand

We assume that lower demands for additional information are preferred to higher ones. Demands
beyond the printed materials could severely strain an agency’s risk communication resources. To eval-
uate the demand for more information, we asked homeowners about their willingness to purchase the
services of a radon diagnostician - a certified inspector who would diagnose their radon problem. The
estimated willingness to pay for purchasers ranged from $75 to $170 while those for nonpurchasers
ranged from $45 to $125. The model estimates were remarkably stable and robust across alternative
specifications. The results showed the intent to purchase the service declining as the offer price
increased, which is consistent with economic theory. Despite low risks, people who received only the
fact sheet were significantly more willing to demand the services of a radon diagnostician than those
receiving any of the five brochures. They also were more likely to ask for more information on risk
and on mitigation.
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Our findings indicate that people use informal communication channels more than formal ones
to find out more about radon. When they discussed their radon results, it was more likely to be with
family members, friends, relatives, and neighbors. Less than 1 percent of the homeowners contacted
a government agency or public official after receiving their radon readings and information materials:
This implies that the NYSERDA information program effectively reduced the need for more
information from government sources. Nevertheless, homeowners in New York are not likely to know
which agencies to turn to for more information about radon. Less than 8 percent would have turned
to the right agency.

Implications

Several important implications can be drawn from this mid-course evaluation of the NYSERDA
risk communication program. First, the treatments caused important differences in objective meas-
ures of learning, risk perception, and information demand. However, most respondents thought their
own information treatment was useful and understandable, even those receiving the fact sheet. This
implies that information program evaluation must employ perceptual/behavioral measures of perform-
ance. Simply asking people whether they liked risk communication materials can be misleading.

Second, regardless of how effectiveness was measured, the brochures out-performed the fact sheet.
Even though the homeowners themselves found the fact sheet useful, our evaluation showed lower
levels of learning, higher demands for more information, and higher levels of anxiety.

The fact sheet was similar to ones used in other states and had better communication features
than most of the radon risk information provided by the private sector. Our findings clearly show the
need for, and potential value of, EPA's risk communication efforts such as the Citizen’s Guide and other
new risk communication initiatives. Difficulties people experienced in using the charts in the Citizen’s
Guide imply that there is room for improvement in these efforts as well. Nonetheless, better risk com-
munication can help the right people worry and the others stop.

Third, our findings imply that several factors improved the effectiveness of risk communication.
The cajole/qualitative brochure helped homeowners develop a more intuitive understanding of their
risk, shown by their higher learning, and a better ability to advise their neighbors about radon risks.
The quantitative brochures, containing numerical risk information, were most effective in reducing
divergence between perceived and technical risk. The EPA Citizen’s Guide, containing the most infor-
mation, and the quantitative versions lead to the greatest reduction in the demand for more information.

Fourth, none of the risk communication channels we have evaluated seems to work well for older
people. Even after adjusting for differences in education and radon awareness and other factors, older
people showed less learning and had more difficulty forming their risk perceptions. They also were
less likely to intend to purchase the services of a radon diagnostician and less likely to use additional
information brochures on either radon risks or mitigation. Because older people experienced problems
in evaluating their risks, it is important to determine whether their responses are rational given their
circumstances, or reflect the need to find a more effective source for communicating risk information.

Fifth, our mid-course appraisal shows that homeowners did respond to the risk information ration-
ally. People with higher radon readings perceived their risks to be more serious than those with lower
readings. However, our results also show that we need to improve our understanding of the relation-
ship between perceived and technical risk estimates.

In the next stages of this study, it also will be possible to track homeowners’ mitigation decisions,
which are needed to evaluate our fourth effectiveness indicator. This evaluation cannot be completed
until after the annual radon readings are sent to the homeowners. An evaluation of alternative com-
munication channels can also occur then.
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CHAPTER 1
COMMUNICATING RADON RISK

EFFECTIVELY: AN INTRODUCTION

1.1 BACKGROUND

Radon gas can be a serious health hazard. I t  was original ly recognized
as a problem in Sweden and Canada and, to a more limited extent, in Maine and
Florida in the United States. Over the past 2 years, the publ ic’s concern
about radon risks has increased throughout the United States and Europe. In
Norway and Sweden, new epidemiological studies soon will improve the available
est imates of the r isks people face in their homes, and researchers are contin-
uing their investigat ions of ways to reduce radon concentrat ions. The Bri t ish
are concerned that radon is a leading cause of lung cancer in England, perhaps
second after smoking (Pearce [1987]).

In the United States, concern about radon increased substantially among
the public and health experts when very high radon concentrations were discov-
ered 3 years ago in the Reading Prong. Beginning near Reading in Southeastern
Pennsylvania, this geological formation extends through parts of Pennsylvania,
New Jersey, New York, and to a lesser extent Connecticut. Earl ier mining
activi t ies had revealed high radon concentrat ions in Florida, Montana, Colo-
rado, and other parts of the Western United States. High radon levels are
continual ly being discovered in other parts of the country as well .  For exam-
ple, Tennessee officials have found elevated radon concentrations in the Nash-
vi l le area. The same is true of areas in Northern Virginia and Maryland
(Gerusky [1987], Lowry [1986], and Yepsen [1987]). Experts disagree over the
exact magnitude of the risks involved, but most agree that radon is the most
ser ious indoor  a i r  po l lu tant ,  and that  h igh concent ra t ions represent  a  s ign i f -
icant health hazard (Coyle and Drachler [1986] and Wlazelk [1986]).

The National Academy of Sciences recently convened a workshop on Indoor
Radon. An informal summary of its recommendations emphasized the importance
of information programs in reducing radon exposures. I t  noted the need for
households to take action about radon in their homes and suggested that merely
p rov id i ng  sc i en t i f i c  i n f o rma t i on  i s  un l i ke l y  t o  s t imu la te  t hese  ac t i ons .  The
participants questioned how much policymakers should intervene in private
l ives to protect people from radon exposure. They also cal led for a cohesive
program of research that would address the dif f icult ies people have in
responding to  sc ient i f i c  in format ion.

Our research addresses these radon risk communication issues. A prelimi-
nary analysis of 2,300 New York State homeowners facing actual risks suggests
that properly designed information programs do transfer knowledge about radon
risks and lead to systematic changes in r isk perceptions.
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1.2 RADON REGULATORY ISSUES

Environmental Protection Agency (EPA) Administrator Lee Thomas has made
radon a main target of the Agency’s efforts to manage environmental risks.
Radon’s physical characteristics, however, complicate the development of an
effect ive pol icy to manage i ts r isks. Because radon occurs natural ly from the
under ly ing rocks and so i l ,  there is  no v i l la in  to  serve as a  foca l  po in t  for
people’s reactions. In a focus group to evaluate early versions of EPA’s
communication materials, one participant remarked: "What are we going to do,
sue God?” (Desvousges and Kollander [1986]). Sandman [1987] suggests that the
lack of a well-defined bad guy causes people to have less outrage about the
risks from radon exposure, making i t  more dif f icult  to motivate them to test
their homes for radon. Former EPA Assistant Administrator Mil ton Russel l
[1986] noted that the government will spend over $300 million to reduce radon
exposure from uranium tailings from former commercial operations and only a
fract ion of that amount on programs to reduce the r isk from natural ly occur-
r ing radon exposure.  I f  cur rent  po l ic ies  accurate ly  re f lec t  voter  sent iments ,
then the dif ferences in the average household’s perception of the property
r ights  to  safe ty  in  these two s i tuat ions may par t ia l ly  exp la in  the d i f ferences
in spending (see Smith and Desvousges [1986, 1987]).

Because radon occurs natural ly and people experience i ts r isks primari ly
in their homes (or buiIdings), EPA’s conventional regulatory approaches are
unl ike ly  to  be appropr ia te .  The Of f ice o f  Radia t ion Programs is  in  charge of
implementing EPA’s radon policy. Its Director, Richard Guimond, has described
the Agency ’s  ro le  as fac i l i ta t ing the f low of  in format ion about  radon.  (See
Coyle and Drachler [1986].) EPA’s efforts include providing information and
technical assistance to the States, sett ing guidel ines to assist homeowners in
determining whether mitigation actions are needed, and conducting engineering
research to f ind ways for effect ively reducing the radon concentrat ions in
homes.

In contrast with direct regulat ion, an information-based approach
requires that individual property owners ult imately decide when and how to
reduce the i r  r isks .  Such an approach d i f fers  s ign i f icant ly  f rom the major i ty
of EPA’s policy efforts, which usually set maximum emission levels from some
type of pol lut ion source. This suggests a clear need to evaluate how the
design of an information program affects its performance in communicating risk
information and in motivat ing households to undertake mit igat ion act ions. The
success of EPA’s efforts to communicate these r isks wi l l  inf luence the effec-
t iveness of the Agency’s overal l  pol icies for managing radon r isks.

There are, however, many challenges facing an information program as a
pol icy instrument to reduce the publ ic health r isks faced by households from
radon. Adler and Pit t le [1984] conclude that communication/education programs
have been largely ineffect ive in inducing individuals to cut back on choles-
tero l  in take or  change other  behav ior  pat terns.  In  cont rast ,  V iscus i ,  Magat ,
and Huber [1986] are optimistic that warning labels can help households to
understand the risks of such hazardous consumer products as chlorine bleach
and dra in  c leaners .  However ,  the i r  research des ign e l ic i ts  people ’s  in ten-
t ions o f  tak ing precaut ions in  the use of  products  wi th  vary ing r isk  labe ls
rather than actual behavior.
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Kasperson and Palmlund [1987] point out that the scope of a risk communi-
c a t i o n  p r o g r a m  i s  e x t e n s i v e .  I t  r a n g e s  f r o m  p r a c t i c a l  e l e m e n t s - - e . g . ,  h o w  t o
best present risk information, or what communication channels to use--to ethi-
ca l  ones- -e .g . ,  the  mot ives  o f  the  Agency .  R isk  communica t ion  a lso  exceeds
the boundaries of traditional disciplinary research.

In  a  speech  to  the  Co lumb ia  Schoo l  o f  Journa l i sm,  fo rmer  EPA Ass is tan t
Admin is t ra to r  M i l ton  Russe l l  [1986 ]  summed up  bo th  the  impor tance  and  complex -
i t y  o f  e f f e c t i v e  r i s k  c o m m u n i c a t i o n :

Rea l  peop le  a re  su f fe r ing  and  dy ing  because  they  don ’ t  know when to
wor ry ,  and  when to  ca lm down.  They  don ’ t  know when to  demand ac t ion
t o  r e d u c e  r i s k  a n d  w h e n  t o  r e l a x  .  .  .  .  T h e r e  i s  o n l y  s o  m u c h
i n d i v i d u a l s  c a n  w o r r y  a b o u t .  T h e r e  i s  o n l y  s o  m u c h  s o c i e t y  c a n  d o .
T h e  k e y  i s  t o  c h o o s e  t h e  r i g h t  w o r r i e s  a n d  t h e  r i g h t  a c t i o n s .  W e
d o n ’ t  d o  t h a t  v e r y  w e l l  w h e n  i t  c o m e s  t o  t h e  e n v i r o n m e n t .  [ p p .  1 - 2 ]

1.3 RESEARCH OVERVIEW

T h i s  r e p o r t  p r e s e n t s  p r e l i m i n a r y  r e s u l t s  o f  a  r e s e a r c h  p r o j e c t  t h a t
invo lves  the  coopera t ive  e f fo r ts  o f  the  New York  S ta te  Energy  Research  and
Deve lopment  Au thor i t y  (NYSERDA) ,  the  New York  S ta te  Depar tment  o f  Hea l th ,  the
U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  ( E P A ) ,  a n d  t h e  r e s e a r c h e r s  p a r t i c i p a t i n g
in  a  coopera t i ve  agreement  w i th  EPA (CR-811075) .  The  r i sk  communica t ion
research  complements  a  NYSERDA pro jec t  tha t  i s  es t imat ing  the  average  concen-
t r a t i o n s  o f  r a d o n  i n  h o m e s  t h r o u g h o u t  N e w  Y o r k  S t a t e .  T o  d e v e l o p  t h e s e  e s t i -
m a t e s ,  N Y S E R D A  i s  m o n i t o r i n g  t h e  i n d o o r  r a d o n  l e v e l s  f o r  a  s c i e n t i f i c a l l y
designed sample of  about 2,300 homeowners.  The NYSERDA project  design
i n c l u d e s  s e n d i n g  e a c h  p a r t i c i p a t i n g  h o m e o w n e r  t h e  m o n i t o r  r e s u l t s  f o r  h i s
house.

H o w e v e r ,  i t  w a s  n o t  c l e a r  w h a t  i n f o r m a t i o n  h o u s e h o l d s  w o u l d  n e e d  t o  e v a l -
u a t e  t h e i r  r a d o n  r e a d i n g s  a n d  h o w  t o  p r e s e n t  t h a t  i n f o r m a t i o n .  N Y S E R D A  w a s
c o n c e r n e d  a b o u t  h o w  t o  m o t i v a t e  t h e  h o u s e h o l d s  i n v o l v e d  t o  t a k e  a p p r o p r i a t e
r e m e d i a l  a c t i o n s  b u t  n o t  c r e a t e  u n d u e  a n x i e t y .  I t s  n e e d  f o r  a n  e v a l u a t i o n  o f
how to  communica te  radon r i sk  has  p rov ided EPA wi th  an  oppor tun i ty  to  eva lua te
t h e  e f f e c t i v e n e s s  o f  r i s k  c o m m u n i c a t i o n  i n  r e d u c i n g  t h e  r i s k s ,  a n d  a n x i e t y ,
f r o m  r a d o n  e x p o s u r e .  O u r  r e s e a r c h  w a s  d e s i g n e d  t o  a d d r e s s  t h e  n e e d s  o f  b o t h
NYSERDA and EPA.

O u r  e x p e r i m e n t a l  d e s i g n  r a n d o m l y  a s s i g n s  c a r e f u l l y  s t r u c t u r e d  r a d o n
i n f o r m a t i o n  m a t e r i a l s  t o  e a c h  h o m e o w n e r .  A l t h o u g h  e a c h  s e t  o f  m a t e r i a l s
i n c l u d e s  a b o u t  t h e  s a m e  i n f o r m a t i o n ,  s o m e  p a r t s  d i f f e r  i n  s y s t e m a t i c  w a y s .
The  d i f fe rences  were  based  on  recommendat ions  f rom a  pane l  o f  exper ts  who  were
asked what  the  mos t  impor tan t  unanswered  ques t ions  a re  in  communica t ing  r i sks
such  as  tha t  f rom radon  exposure .
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F i g u r e  1 - 1  s h o w s  t h e  d i f f e r e n c e s  b e t w e e n  q u a n t i t a t i v e  a n d  q u a l i t a t i v e
f o r m a t s  f o r  c o m m u n i c a t i n g  r i s k s .  T h i s  p a r t  o f  t h e  d e s i g n  a d d r e s s e s  w h e t h e r
e x p r e s s i n g  r i s k  n u m e r i c a l l y  h e l p s  p e o p l e  e v a l u a t e  t h e  s e v e r i t y  o f  t h e i r  e x p o -
s u r e  t o  r a d o n .  A s  w e  d i s c u s s  i n  C h a p t e r  2 ,  e x p e r t s  d i s a g r e e  o v e r  t h e  a n s w e r
t o  t h i s  q u e s t i o n .

The  o ther  ma jo r  ques t ion  addressed  in  our  des ign  i s  whether  the  tone  used
i n  a  c o m m u n i c a t i o n  b r o c h u r e  a f f e c t s  p e o p l e ’ s  p e r c e i v e d  r i s k s  o r  s u b s e q u e n t
a c t i o n s .  W e  c o m p a r e  a  d i r e c t i v e  o r  “ c o m m a n d ’  t o n e ,  b a s e d  l a r g e l y  o n  E P A ’ s
a c t i o n  g u i d e l i n e s ,  w i t h  a n  e v a l u a t i v e  o r  " c a j o l e "  t o n e .  F i g u r e  1 - 2  i l l u s -
t r a t e s  h o w  t h e  d i f f e r e n c e s  i n  t o n e  w e r e  r e f l e c t e d  i n  t h e  b r o c h u r e s ,  e s p e c i a l l y
t h e  s t a t e m e n t s  a b o u t  l i f e t i m e  r i s k .  O u r  d e s i g n  a l l o w s  f o r  e a c h  o f  t h e s e
elements--qualitative, quantitative, command, and cajole -- to be evaluated
i n d e p e n d e n t l y  a s  w e l l  a s  t o g e t h e r .  W e  a l s o  e v a l u a t e  t h e  E P A  C i t i z e n ' s  G u i d e
a n d  a  f a c t  s h e e t  u s e d  e a r l i e r  b y  t h e  S t a t e  o f  N e w  Y o r k  ( a n d  s i m i l a r  t o  f a c t
s h e e t s  u s e d  i n  o t h e r  s t a t e s ) .

T h e  d e s i g n  a l s o  r e c o g n i z e s  t h a t  t h i s  i s  n o t  a  h y p o t h e t i c a l  e x p e r i m e n t  f o r
the  homeowners  par t i c ipa t ing  in  NYSERDA’s  measurement  s tudy .  Exposures  to
r a d o n  a r e  t h e  s o u r c e  o f  r e a l  r i s k s .  T h i s  m e a n s  w e  m u s t  b a l a n c e  t h e  n e e d s  o f
all three groups--NYSERDA, EPA, and the homeowners. In fairness to the parti-
c ipa t ing  homeowners ,  each  b rochure  con ta ined  the  same in fo rmat ion  on  the
n a t u r e  o f  r a d o n ,  i t s  h e a l t h  e f f e c t s ,  t h e  r i s k s  a s s o c i a t e d  w i t h  v a r i o u s  l e n g t h s
o f  e x p o s u r e ,  a n d  m i t i g a t i o n  a l t e r n a t i v e s .  A l t h o u g h  t h e  f a c t  s h e e t  h a s  l e s s
i n f o r m a t i o n  o n  r i s k ,  i t  i n c l u d e d  t h e  E P A  g u i d e l i n e s  a n d  t h o s e  o f  t h e  N a t i o n a l
C o u n c i l  o n  R a d i a t i o n  P r o t e c t i o n .  A l s o ,  i t  w a s  s e n t  o n l y  t o  h o m e o w n e r s  w i t h
l e s s  t h a n  1  p i c o c u r i e  o f  r a d o n  p e r  l i t e r  o f  a i r  i n  t h e i r  h o m e s .

F i g u r e  1 - 3  p r o v i d e s  a n  o v e r v i e w  o f  h o w  t h e  r a d o n  i n f o r m a t i o n  s t u d y  c o m -
b i n e s  p o l i c y  a n d  r e s e a r c h  a c t i v i t i e s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  r i s k
c o m m u n i c a t i o n .  T h e  n e e d  f o r  c a r e f u l  t i m i n g  a n d  c o o r d i n a t i o n  i n  t h e  r e s e a r c h
a c t i v i t i e s  i s  a p p a r e n t .  T h e  f i r s t  b l o c k  i n  F i g u r e  1 - 3  h i g h l i g h t s  t h e  s u r v e y
t h a t  w e  c o n d u c t e d  t o  o b t a i n  b a s e l i n e  d a t a  o n  p e r c e i v e d  r i s k s  f r o m  r a d o n  e x p o -
s u r e .  T h i s  s u r v e y  a l s o  a c q u i r e d  o t h e r  b a s e l i n e  i n f o r m a t i o n  o n  h o m e o w n e r s ’
knowledge and awareness about radon and preferred,  channels for  communicat ing
r i s k  i n f o r m a t i o n .  A f t e r  t h e  i n f o r m a t i o n  m a t e r i a l s  ( i n c l u d i n g  t h e  r e a d i n g s )
were  sen t  to  the  homeowners ,  we  fo l lowed up  on  the  same issues  in  a  second
su rvey .

T h e  s e c o n d  b l o c k  i n  F i g u r e  1 - 3  h i g h l i g h t s  t h e  i n f o r m a t i o n  m a t e r i a l s  u s e d
i n  h e l p i n g  N e w  Y o r k  S t a t e  i n f o r m  h o u s e h o l d s  a b o u t  t h e i r  r i s k s  f r o m  r a d o n .
T h e s e  m a t e r i a l s  e x p l a i n  r a d o n  m e a s u r e m e n t s ,  r i s k s ,  a n d  m i t i g a t i o n  a l t e r n a -
t i v e s .  T h e  t h i r d  b l o c k  i n d i c a t e s  t h e  k e y  f e a t u r e s  i n  o u r  d e s i g n  o f  t h e  r a d o n
r i s k  i n f o r m a t i o n  f o r m a t s .  T h e  f o u r t h  b l o c k  s h o w s  a l t e r n a t i v e  w a y s  o f  d e l i v e r -
i n g  i n f o r m a t i o n  t o  t h e  h o u s e h o l d s .  T h e s e  i n c l u d e  m a i l i n g s ,  t o w n  m e e t i n g s ,  a n d
r a d o n  a u d i t s .  O n l y  t h e  r e s u l t s  f r o m  m a i l i n g s  a r e  r e f l e c t e d  i n  t h i s  r e p o r t ,
b u t  w e  h a v e  a c q u i r e d  i n f o r m a t i o n  o n  t h e  p r e f e r e n c e s  f o r  o t h e r  d e l i v e r y  v e h i -
c l e s  a n d  c o m m u n i c a t i o n  c h a n n e l s .  T h e  f i f t h  b l o c k  r e p r e s e n t s  t h e  2 , 3 0 0  h o u s e -
h o l d s  p a r t i c i p a t i n g  i n  t h e  N Y S E R D A  s t u d y  t h a t  r e c e i v e d  t h e  a l t e r n a t i v e  b r o -
c h u r e  o r  f a c t  s h e e t .  T h e  N Y S E R D A  s t u d y  a l s o  c a l l s  f o r  a n n u a l  r a d o n  r e a d i n g s
to  be  sen t  to  the  homeowners  in  the  summer  o f  1987 ,  p rov id ing  ano ther  oppor tu -
n i t y  f o r  u s  t o  e v a l u a t e  r i s k  c o m m u n i c a t i o n .

1 -4



Figure 1-1. Radon risk charts.
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Figure 1-2. Major differences in brochure tone.
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Figure 1-3. Overview of radon information study.
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F i n a l l y ,  t h e  s i x t h  b l o c k  s u m m a r i z e s  t h e  e f f e c t i v e n e s s  m e a s u r e s  u s e d  t o
e v a l u a t e  t h e  a l t e r n a t i v e  i n f o r m a t i o n  t r e a t m e n t s .  Our  research  des ign  cons id -
e r s  f o u r  i n d i c a t o r s  o f  e f f e c t i v e n e s s  i n  r i s k  c o m m u n i c a t i o n :

I n d i c a t o r  1 :  T h e  e f f e c t i v e n e s s  o f  t h e  b r o c h u r e s  i n
t r a n s f e r r i n g  i n f o r m a t i o n  a b o u t  r a d o n  t o
i n d i v i d u a l s

I n d i c a t o r  2 :  T h e  e f f e c t i v e n e s s  o f  t h e  b r o c h u r e s  i n  h e l p i n g
i n d i v i d u a l s  f o r m  p e r c e p t i o n s  o f  t h e i r  r a d o n  r i s k s

I n d i c a t o r  3 :  T h e  e f f e c t i v e n e s s  o f  t h e  b r o c h u r e s  i n  r e d u c i n g
t h e  d e m a n d  f o r  i n f o r m a t i o n

I n d i c a t o r  4 :  T h e  e f f e c t i v e n e s s  o f  t h e  b r o c h u r e s  i n  m o t i v a t i n g
h i g h - r i s k  h o u s e h o l d s  t o  r e d u c e  t h e i r  r a d o n
l e v e l s .

I n  o u r  I n d i c a t o r  1  e v a l u a t i o n ,  w e  u s e  a  “ r a d o n  q u i z ”  t h a t  i n c l u d e d  a  s e r i e s  o f
q u e s t i o n s  a b o u t  r a d o n ,  i t s  r i s k s ,  m e a s u r e m e n t ,  a n d  m i t i g a t i o n .  T h e  e v a l u a t i o n
e x a m i n e s  h o w  m u c h  i n d i v i d u a l s  h a v e  l e a r n e d  i n  e a c h  o f  t h e s e  a r e a s .  U s i n g
v a r i o u s  m o d e l s  a n d  a  w i d e  r a n g e  o f  s t a t i s t i c a l  a n a l y s e s ,  I n d i c a t o r  2  e x p l a i n s
t h e  f a c t o r s  t h a t  a f f e c t  h o m e o w n e r s ’  s u b j e c t i v e  r i s k  p e r c e p t i o n s .  I n d i c a t o r  3
eva lua tes  whe ther  a l te rna t i ve  commun ica t ion  mate r ia l s  reduce  the  demand fo r
more  radon  in fo rmat ion .

I n  t h i s  m i d - c o u r s e  e v a l u a t i o n ,  o u r  o v e r a l l  a s s e s s m e n t  o f  e f f e c t i v e n e s s
c o n s i s t s  o f  t w o  p a r t s .  I n  P a r t  1 ,  w e  e v a l u a t e  t h e  r e l a t i o n s h i p  b e t w e e n  h o m e -
owners’ s u b j e c t i v e  r i s k  p e r c e p t i o n s  a n d  t e c h n i c a l  r i s k  e s t i m a t e s  b a s e d  o n
E P A ’ s  r a d o n  r i s k  a s s e s s m e n t  m o d e l .  T h i s  l e v e l  a t t e m p t s  t o  a d d r e s s  R u s s e l l ’ s
c o n c e r n  a b o u t  w h e t h e r  t h e  r i g h t  p e o p l e  w o r r y .  I n  P a r t  2 ,  w e  a d d r e s s  t h e  q u e s -
t i o n ,  “ W h i c h  b r o c h u r e  w a s  b e s t ? ”  u s i n g  e a c h  o f  t h e  t h r e e  i n d i c a t o r s  o f  e f f e c -
t i v e n e s s .

A t  t h i s  s t a g e ,  w e  c a n n o t  c o m p l e t e l y  a d d r e s s  t h e  f o u r t h  i n d i c a t o r  o f
e f fec t i veness  because  homeowners  wou ld  no t  be  expec ted  to  take  ac t ions  on  the
b a s i s  o f  a  s i n g l e  r a d o n  m e a s u r e m e n t .  W e  h a v e ,  h o w e v e r ,  u s e d  t w o  h y p o t h e t i c a l
q u e s t i o n s  t o  d e v e l o p  a  p r e l i m i n a r y  e v a l u a t i o n  o f  h o w  e f f e c t i v e l y  h o m e o w n e r s
p e r c e i v e  t h e  n e e d  t o  m i t i g a t e  i n  r e s p o n s e  t o  t h e i r  2 - m o n t h  r e a d i n g s .
U l t i m a t e l y ,  o u r  d e s i g n  w i l l  t r a c k  h o u s e h o l d s ’  a c t u a l  m i t i g a t i o n  a c t i v i t i e s .

1.4 RESEARCH OBJECTIVES

S e v e n  o b j e c t i v e s  g u i d e  t h e  o v e r a l l  s t r u c t u r e  o f  t h e  r e s e a r c h .  T h e s e
o b j e c t i v e s  a r e  t o :

. I n f o r m  t h e  p a r t i c i p a t i n g  h o u s e h o l d s  a b o u t  t w o  r a d o n  m e a s u r e -
men ts :  the  shor t - te rm measure  (2 -3  mon ths )  and  an  annua l  meas-
ure (12 months)

. E v a l u a t e  d i f f e r e n t  f o r m a t s  ( e . g . ,  q u a n t i t a t i v e  v s .  q u a l i t a t i v e )
f o r  i n f o r m i n g  h o u s e h o l d s  a b o u t  t h e i r  m e a s u r e d  r a d o n  c o n c e n t r a -
t i o n s ,  h e a l t h  r i s k s ,  a n d  p o s s i b l e  m i t i g a t i o n  a c t i o n s
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E x a m i n e  t h e  f a c t o r s  t h a t  i n f l u e n c e  t h e  h o u s e h o l d s ’  s u b j e c t i v e
p e r c e p t i o n s  o f  r i s k s  f r o m  r a d o n  e x p o s u r e

Determine whether part ic ipat ion in the NYSERDA measurement
s t u d y  h a s  a f f e c t e d  h o m e o w n e r s ’  w i l l i n g n e s s  t o  a c q u i r e  i n f o r m a -
t i o n  a b o u t  r a d o n  o r  t h e i r  p e r c e p t i o n s  o f  t h e  r i s k s  f r o m  r a d o n
exposure

E v a l u a t e  t h e  e f f e c t i v e n e s s  o f  r i s k  c o m m u n i c a t i o n  a s  a  p o l i c y
a l t e r n a t i v e  f o r  m a n a g i n g  t h e  r i s k s  f r o m  r a d o n  e x p o s u r e

E v a l u a t e  t h e  e f f e c t i v e n e s s  o f  v a r i o u s  i n f o r m a t i o n  t r e a t m e n t s  o n
p l a n n e d  a n d  a c t u a l  m i t i g a t i o n  d e c i s i o n s

A p p r a i s e  t h e  e f f e c t i v e n e s s  o f  a l t e r n a t i v e  v e h i c l e s  ( s u c h  a s
t o w n  m e e t i n g s  v s .  p r i n t e d  m a t e r i a l s )  t o  d e l i v e r  i n f o r m a t i o n  t o
homeowners  abou t  the  r i sks  f rom radon  exposure .

T h e s e  r e s e a r c h  o b j e c t i v e s  a r e  c o n s i s t e n t  w i t h  t h e  n e e d s  o f  i n f o r m a t i o n  p r o -
g rams in  bo th  EPA and NYSERDA.  The sequenc ing  o f  research  tasks  re la t i ve  to
the  ongo ing  ac t i v i t ies  in  the  NYSERDA radon measurement  p ro jec t  p revents  us
f r o m  a d d r e s s i n g  a l l  o f  t h e s e  o b j e c t i v e s  n o w ,  b u t  w e  d o  a d d r e s s  m o s t  o f  t h e m .
W e  v i e w  t h i s  r e p o r t  a s  a  s u m m a r y  o f  t h e  f i n d i n g s  t o  d a t e .

1.5  GUIDE TO THE REPORT

T h i s  c h a p t e r  h a s  p r o v i d e d  a n  o v e r v i e w  o f  r a d o n  r i s k  c o m m u n i c a t i o n  i s s u e s
a n d  o u r  a p p r o a c h  f o r  e x a m i n i n g  s o m e  o f  t h e m .  C h a p t e r  2  d e s c r i b e s  t h e  d e t a i l s
o f  t h e  r e s e a r c h  d e s i g n  t h a t  p r o v i d e d  t h e  b a s i s  f o r  o u r  e m p i r i c a l  a n a l y s i s .
C h a p t e r  3  p r e s e n t s  o u r  f i n d i n g s  o n  t h e  L e v e l  1  e f f e c t i v e n e s s :  h o w  m u c h  h o m e -
o w n e r s  h a v e  l e a r n e d  a b o u t  r a d o n  a n d  i t s  r i s k s .  C h a p t e r  4  u s e s  s e v e r a l  b e h a v -
i o r a l  m o d e l s  t o  d e s c r i b e  h o w  s u b j e c t i v e  r i s k s  r e s p o n d  t o  t h e  r a d o n  r i s k
i n f o r m a t i o n  a l t e r n a t i v e s .  C h a p t e r  5  e x a m i n e s  t h e  d e m a n d  f o r  m o r e  i n f o r m a t i o n
a b o u t  r a d o n  a n d  a p p r a i s e s  t h e  m a r k e t  p o t e n t i a l  o f  a l t e r n a t i v e  v e h i c l e s  t o
d e l i v e r  r a d o n  i n f o r m a t i o n .  C h a p t e r  6  s u m m a r i z e s  o u r  f i n d i n g s  t o  d a t e  o n  t h e
e f f e c t i v e n e s s  o f  t h e  r i s k  c o m m u n i c a t i o n  a l t e r n a t i v e s  a n d  h i g h l i g h t s  f u t u r e
r e s e a r c h  i s s u e s .  A p p e n d i x e s  A  t h r o u g h  D  d o c u m e n t  d e t a i l s  a b o u t  h o w  t h e
research  des ign ,  sampl ing ,  and survey  were  executed .
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CHAPTER 2

COMMUNICATING RADON RISK EFFECTIVELY: RESEARCH
DESIGN AND IMPLEMENTATION

2.1 INTRODUCTION

Radon r i sk  commun ica t ion   invo lves  many  complex  and  o f ten  in te r re la ted
i s s u e s .  S o m e  i s s u e s  s t e m  f r o m  t h e  i n h e r e n t  n a t u r e  o f  r i s k  s u c h  a s  h o w  t o
e x p r e s s  u n c e r t a i n t y ,  o r  h o w  t o  e x p l a i n  h e a l t h  e f f e c t s  t h a t  h a v e  l o n g  l a t e n c y
p e r i o d s .  O t h e r s  e m a n a t e  f r o m  t h e  l a c k  o f  k n o w l e d g e  a b o u t  w h a t  h e l p s  p e o p l e
f o r m  a c c u r a t e  p e r c e p t i o n s  o f  t h e i r  r i s k s .  O t h e r  a s p e c t s  o f  t h e  e f f e c t i v e n e s s
issue involve the format for expressing the risk--e.g., annual or lifetime
risks--or the channel selected to reach the homeowner--e.g., printed media or
p e r s o n a l  d e l i v e r y .  S u c h  a  d i v e r s i t y  o f  i s s u e s  i n c r e a s e s  t h e  i m p o r t a n c e  o f
d e v e l o p i n g  a  r e s e a r c h  d e s i g n  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  r i s k  c o m m u n i c a -
t i o n .

T h e  r e s e a r c h  d e s i g n  f o r  t h i s  s t u d y  i n v o l v e s  a n  a c t u a l  r i s k  c o m m u n i c a t i o n
situation--the New York State Energy Research and Development Authority’s
(NYSERDA’s )  need  to  in fo rm the  homeowners  who par t i c ipa ted  in  i t s  radon  meas-
u r e m e n t  s t u d y .  T o  t a k e  f u l l  a d v a n t a g e  o f  t h i s  u n i q u e  o p p o r t u n i t y  w e  h a v e
c o l l e c t e d  d a t a  t h a t  t r a c k  r a d o n  k n o w l e d g e ,  r i s k  p e r c e p t i o n s ,  a n d  u l t i m a t e l y
t h e  b e h a v i o r  f o r  a  l a r g e  p a n e l  o f  p a r t i c i p a n t s .  T o  a s s e s s  w h e t h e r  h o m e o w n e r s
a r e  a f f e c t e d  b y  p a r t i c i p a t i n g  i n  t h e  m e a s u r e m e n t  s t u d y ,  t h e  d e s i g n  i n c l u d e s  a
compar ison sample of  homeowners f rom the same New York populat ion but  who had
not  par t i c ipa ted in  the  NYSERDA s tudy .

T h e  u n i q u e  c i r c u m s t a n c e s ,  h o w e v e r ,  r e q u i r e d  t h a t  o u r  r e s e a r c h  d e s i g n  f i t
w i t h i n  l i m i t s  t h a t  b o t h  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  ( E P A )  a n d  N e w
Y o r k  S t a t e  o f f i c i a l s  f o u n d  r e a s o n a b l e .  T h i s  p r e c l u d e d  r a d i c a l l y  d i f f e r e n t
p r e s e n t a t i o n s  o f  h e a l t h  e f f e c t s  i n f o r m a t i o n  t h a t  m i g h t  b e  d e s i r a b l e  i n  a n
e x p e r i m e n t a l  s e t t i n g .  I n  a d d i t i o n ,  b o t h  g r o u p s  h a d  t o  a g r e e  o n  a l l  r e c o m m e n -
d a t i o n s  i n  t h e  b r o c h u r e s .  N e v e r t h e l e s s ,  t h e  d e s i g n  d o e s  e x a m i n e  a  r a n g e  o f
a p p r o a c h e s  t o  c o m m u n i c a t i n g  r a d o n  r i s k  i n f o r m a t i o n  - -  a  f a c t  s h e e t  s i m i l a r  t o
o n e s  u s e d  i n  v a r i o u s  s t a t e s ,  f o u r  e x p e r i m e n t a l  b r o c h u r e s ,  a n d  E P A ’ s  o w n
C i t i z e n ’ s  G u i d e .

a n d  r e f u s a l s  a n d  g i v e s  a  p r o f i l e  o f  t h e  h o m e o w n e r s  w h o  a r e  p a r t i c i p a t i n g  i n
t h e  s t u d y .

To  show how the  research  des ign  was  deve loped  and  imp lemented ,  th is  chap-
t e r  d e s c r i b e s  t h e  r a n g e  o f  i s s u e s  c o n s i d e r e d ,  t h e  f o c u s  g r o u p s  u s e d  t o  e v a I u -
a t e  d r a f t  b r o c h u r e s ,  t h e  e s t a b l i s h m e n t  o f  a n  a d v i s o r y  p a n e l  o f  c o m m u n i c a t i o n
e x p e r t s  t o  r e v i e w  t h e  r e s e a r c h  d e s i g n ,  a n d  t h e  c r e a t i o n  o f  a  s t a t i s t i c a l
d e s i g n  t o  e v a l u a t e  e f f e c t i v e n e s s .  T h e n ,  i t  s u m m a r i z e s  t h e  s u r v e y  c o m p l e t i o n s
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2.2 DEVELOPING THE RESEARCH DESIGN

F o r  m a n y  h a z a r d o u s  o r  t o x i c  s u b s t a n c e s ,  i t  m a y  b e  i n f e a s i b l e  o r  p r o h i b i -
t i v e l y  e x p e n s i v e  t o  r e g u l a t e  t h e  d i s p o s a l ,  u s e ,  o r  a c c e s s  t o  t h e s e  s u b s t a n c e s .
I n c r e a s i n g l y ,  p o l i c y m a k e r s  a r e  t u r n i n g  t o  i n f o r m a t i o n  p r o g r a m s  a s  a l t e r n a t i v e s
t o  d i r e c t  r e g u l a t i o n s .  B u t  f o r  t h e s e  p r o g r a m s  t o  b e  e f f e c t i v e ,  t h e r e  i s  a
b a s i c  p r e m i s e  t h a t  c o n s u m e r s  w i l l  a c t  r a t i o n a l l y .  O r ,  a s  V i s c u s i ,  M a g a t ,  a n d
H u b e r  [ 1 9 8 6 ]  s t a t e d :

.  .  .  i n d i v i d u a l s  m u s t  b e  a b l e  t o  t h i n k  s y s t e m a t i c a l l y  a b o u t  r i s k s
a n d  t o  m a k e  s o u n d  d e c i s i o n s  a b o u t  u n c e r t a i n t y .  ( p .  3 5 2 )

U n f o r t u n a t e l y ,  t h e  d e f i n i t i o n  o f  a  “ s o u n d  d e c i s i o n ”  i s  u n c l e a r .  N o r  i s  t h e
l i t e r a t u r e  c l e a r  o n  h o w  t o  c o m m u n i c a t e  r i s k  i n f o r m a t i o n  o r  w h a t  c o m m u n i c a t i o n
f e a t u r e s  a r e  l i k e l y  t o  a f f e c t  p e o p l e ’ s  p e r c e i v e d  r i s k s  a n d  s u b s e q u e n t  d e c i -
s i o n s .

T e s t s  o f  t h e  e x p e c t e d  u t i l i t y  m o d e l , the  conven t iona l  economic  mode l  o f
c o n s u m e r  b e h a v i o r  u n d e r  u n c e r t a i n t y ,  h a v e  f o u n d  v i o l a t i o n s  o f  b o t h  t h e  b a s i c
a s s u m p t i o n s  a n d  i m p l i e d  b e h a v i o r a l  r e s p o n s e s  o f  t h e  i n d i v i d u a l s  i n v o l v e d .
S l o v i c ,  F i s c h h o f f ,  a n d  L i c h t e n s t e i n  [ 1 9 8 5 ]  e x p l a i n  t h e s e  f i n d i n g s  b y  n o t i n g
t h a t  m o s t  l a y  p e o p l e  a r e  n o t  t r a i n e d  i n  h o w  t o  i n t e r p r e t  i n f o r m a t i o n  a b o u t
r i s k .  L a y  p e o p l e :

.  .  .  o f t e n  a r e  m i s i n f o r m e d ,  r e l y  o n  s u b o p t i m a l  r i s k - a s s e s s m e n t
h e u r i s t i c s ,  a n d  f a i l  t o . u n d e r s t a n d  t h e  l i m i t s  o f  t h e i r  o w n  k n o w l -
e d g e .  ( p .  2 4 5 )

T h e  l i t e r a t u r e- - f r o m  e i t h e r  p s y c h o l o g y  o r  e c o n o m i c s - - h a s  n o t  e s t a b l i s h e d
a  c o n s e n s u s  o n  t h e  f e a t u r e s  o f  a n  i n f o r m a t i o n  p r o g r a m  t h a t  c a n  b e  e x p e c t e d  t o
a f f e c t  h o w  i n d i v i d u a l s  w i l l  f o r m  t h e i r  r i s k  p e r c e p t i o n s .  F o r  e x a m p l e
V i s c u s i ,  M a g a t ,  a n d  H u b e r  [ 1 9 8 6 ]  f o u n d  t h a t  t h e  p r o v i s i o n ,  a m o u n t ,  a n d  f o r m a t
used  to  convey  the  hazard  warn ing  in fo rmat ion  fo r  two  consumer  p roduc ts ,
b l e a c h  a n d  a  d r a i n  o p e n e r ,  a f f e c t e d  t h e  l e v e l  o f  p r e c a u t i o n s  p e o p l e  s t a t e d
t h e y  w o u l d  u n d e r t a k e .  T h e s e  a u t h o r s  i n t e r p r e t  t h e i r  f i n d i n g s  a s  p r o v i d i n g
r e a s o n a b l y  s t r o n g  s u p p o r t  f o r  t h e  r a t i o n a l  m o d e l  o f  c o n s u m e r  b e h a v i o r  i n  t h e
p r e s e n c e  o f  r i s k .

T h e r e  i s ,  h o w e v e r ,  a n  i m p o r t a n t  q u a l i f i c a t i o n  t o  t h i s  o v e r a l l  s u p p o r t .
T h e i r  f i n d i n g s  i n d i c a t e  t h a t  w a r n i n g s  f o r  t h e  d r a i n  o p e n e r  d i d  n o t  l e a d  t o
g r e a t e r  p r e c a u t i o n a r y  b e h a v i o r  t h a n  d i d  t h o s e  f o r  b l e a c h ,  e v e n  t h o u g h  t h e
d r a i n  o p e n e r  r e p r e s e n t s  a  m o r e  s e v e r e  h e a l t h  o u t c o m e .  T h e y  p r o p o s e  t w o  p o s s i -
b l e  e x p l a n a t i o n s  f o r  t h i s  i n c o n s i s t e n t  r e s p o n s e :

T h e  b l e a c h  l a b e l s  h a d  g r e a t e r  i n f o r m a t i o n a l  c o n t e n t  t h a n  t h o s e
f o r  t h e  d r a i n  o p e n e r

T h e r e  w e r e  d i f f e r e n c e s  i n  t h e  a m o u n t  o f  l e a r n i n g  a b o u t  t h e
r e s p e c t i v e  h a z a r d s .
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T h e y  s u g g e s t e d  t h a t  h i g h  i n i t i a l  l e v e l s  o f  a w a r e n e s s  o f  t h e  r i s k s  p o s e d  b y
i n a p p r o p r i a t e  u s e  o f  d r a i n  o p e n e r s  c o u l d  e x p l a i n  t h e  l o w e r  a m o u n t  o f  c h a n g e s
i n  p r e c a u t i o n a r y  r e s p o n s e s  t o  t h e  d r a i n  o p e n e r  l a b e l s .

F o r  o u r  r e s e a r c h ,  t h e  V i s c u s i ,  M a g a t ,  a n d  H u b e r  [ 1 9 8 6 ]  r e s u l t s  i n d i c a t e
t h e  n e e d  t o  d e s i g n  t h e  i n f o r m a t i o n  a l t e r n a t i v e s  s o  t h a t  w e  c a n  i d e n t i f y  h o w
e a c h  o n e  i n f l u e n c e s  e f f e c t i v e n e s s .  M o r e o v e r ,  t h e i r  w o r k  i m p l i e s  t h e  n e e d  t o
e x p l i c i t l y  m o d e l  h o w  h o u s e h o l d s  u s e  a n d  l e a r n  f r o m  t h e  i n f o r m a t i o n .

S i m i l a r  c o n c l u s i o n s  f o l l o w  f r o m  o t h e r  d i s c i p l i n e s .  A  l i m i t e d  r e v i e w  o f
o t h e r  l i t e r a t u r e  ( s e e  P a y n e  [ 1 9 8 0 ] ,  K a s p e r s o n  a n d  P a l m l u n d  [ 1 9 8 7 ] ,  F i s c h h o f f ,
S l a v i c ,  a n d  L i c h t e n s t e i n  [ 1 9 8 0 ]  a s  e x a m p l e s )  s u g g e s t s  a  v a r i e t y  o f  s i m i l a r
c o n c e p t u a l  d e s c r i p t i o n s  o f  h o w  i n d i v i d u a l s  u s e  i n f o r m a t i o n ,  b u t  t h e s e  d e s c r i p -
t i o n s  t e n d  t o  f o c u s  o n  m o d e l i n g  h o w  i n d i v i d u a l s  u s e  i n f o r m a t i o n  w i t h o u t  a
s y s t e m a t i c  a n a l y s i s  o f  t h e  c o n t e n t .  T h e  i n f o r m a t i o n  p r o c e s s i n g  a p p r o a c h ,  f o r
e x a m p l e ,  e m p h a s i z e s  i n d i v i d u a l s ’  l i m i t e d  c a p a c i t y  t o  d e a l  w i t h  a n d  p r o c e s s
c o m p l e x  i n f o r m a t i o n  a s  a n  e x p l a n a t i o n  f o r  r u l e s  ( o r  h e u r i s t i c s )  l a y  p e o p l e  u s e
t o  s i m p l i f y  i n f o r m a t i o n  a n d  t h e r e b y  p e r m i t  a  d e c i s i o n .  O n e  r e s e a r c h  s t r a t e g y
t h a t  f o l l o w s  f r o m  t h i s  o b s e r v a t i o n  i s  a  c a l l  f o r  e x p e r i m e n t s  t h a t  c o n s i d e r  h o w
i n d i v i d u a l s  s e q u e n c e  t h e  p r o c e s s i n g  o f  i n f o r m a t i o n  i n  r e a c h i n g  a  d e c i s i o n .

W i t h o u t  a  c l e a r  c o n s e n s u s  o n  t h e  i m p o r t a n t  f e a t u r e s  f o r  r i s k  i n f o r m a t i o n
m a t e r i a l s ,  w e  d r e w  u p o n  i d e a s  f r o m  s e v e r a l  s o u r c e s  t o  s t r u c t u r e  o u r  r e s e a r c h
d e s i g n .  F i r s t ,  p a s t  r e s e a r c h  o n  h o w  i n d i v i d u a l s  a s s e s s  r i s k  h a s  s u g g e s t e d
t h a t  t h e  a t t r i b u t e s  o f  r i s k  ( i . e . ,  v o l u n t a r i n e s s ,  d r e a d ,  e x t e n t  o f  k n o w l e d g e
o f  t h e  r i s k ,  l a t e n c y  p e r i o d ,  e t c . )  a r e  i m p o r t a n t  t o  i n d i v i d u a l s ’  r i s k  p e r c e p -
t i o n s  ( s e e  S l a v i c ,  F i s c h h o f f ,  a n d  L i c h t e n s t e i n  [ 1 9 8 5 ] . )  I n f o r m a t i o n  a l t e r n a -
t i v e s  t h a t  w o u l d  d e s c r i b e  r a d o n ’ s  r i s k  i n  t e r m s  o f  t h e s e  r i s k  a t t r i b u t e s  a r e
i n c l u d e d  a s  a  p o t e n t i a l  p a r t  o f  t h e  r e s e a r c h  d e s i g n .  S e c o n d ,  g e n e r a l  i n f o r m a -
t i o n  o n  t h e  i m p o r t a n c e  o f  c o g n i t i v e  f a c t o r s  i n  t h e  d e s i g n  o f  p r o d u c t  w a r n i n g s
(Kanouse  and  Hayes-Roth  [1980 ] )  sugges ts  tha t  the  leng th  and  tone  o f  a  message
c a n  a f f e c t  h o w  p e o p l e  i n t e r p r e t  r i s k  i n f o r m a t i o n .  F i n a l l y ;  t h e  o r g a n i z a t i o n
o f  t h e  i n f o r m a t i o n  ( i . e . ,  h i e r a r c h i c a l  v e r s u s  s y l l o g i s t i c )  h a s  b e e n  s u g g e s t e d
a s  a  p o t e n t i a l  i n f l u e n c e  t o  r i s k  c o m m u n i c a t i o n .  M a g a t ,  P a y n e ,  a n d  B r u c a t o
[ 1 9 8 6 ]  f o u n d  t h a t  t h e  f o r m a t  u s e d  t o  c o n v e y  i n f o r m a t i o n  a s s o c i a t e d  w i t h  a  h o m e
e n e r g y  a u d i t  a f f e c t s  p e o p l e ’ s  r e s p o n s e s  t o  t h e  p r o g r a m .  A l t h o u g h  n o t  d i r e c t l y
r e l a t e d  t o  r a d o n  r i s k  i n f o r m a t i o n ,  t h e i r  s t u d y  p r o v i d e s  s t r o n g  e v i d e n c e  o n  t h e
e f f e c t s  o f  i n f o r m a t i o n  f o r m a t .

C o n s i d e r i n g  b o t h  t h e  r i s k  a t t r i b u t e  a n d  t h e  r i s k  p r e s e n t a t i o n  i s s u e s - -
l e n g t h ,  t o n e ,  a n d  f o r m a t - - a s  t h e  b a s i s  f o r  a  r e s e a r c h  d e s i g n  l e a d s  t o  a n
e x c e p t i o n a l l y  l a r g e  a n d  u n r e a l i s t i c  n u m b e r  o f  e x p e r i m e n t a l  c o m b i n a t i o n s .
C o n s e q u e n t l y ,  w e  h a d  t o  r e d u c e  t h e  s c o p e  o f  t h e  p o t e n t i a l  d e s i g n  f o r  t h e  r i s k
i n f o r m a t i o n  t r e a t m e n t s .  W e  u n d e r t o o k  t h r e e  a c t i v i t i e s  t o  n a r r o w  t h e  r a n g e  o f
f e a t u r e s  c o n s i d e r e d  i n  t h e  f i n a l  r e s e a r c h  d e s i g n :

Obta ined  ideas  f rom a  Radon R isk  Communica t ion  Adv isory  Pane l
t h a t  E P A  f o r m e d  t o  p r o v i d e  e x p e r t  a d v i c e  o n  r i s k  c o m m u n i c a t i o n
issues
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Acqu i red  rev iews f rom ind iv idua ls  who are  knowledgeab le  about
lay  persons ’  r i sk  assessment  and  dec is ionmak ing

C o n d u c t e d  a  s e r i e s  o f  f o c u s  g r o u p s  t o  e v a l u a t e  i n d i v i d u a l s ’
r e s p o n s e s  t o  d i f f e r e n t  i n f o r m a t i o n  b r o c h u r e s . *

As  shown in  Tab le  2 -1 ,  the  communica t ion  exper ts  who served  on  the
A d v i s o r y  P a n e l  c a m e  f r o m  a  v a r i e t y  o f  b a c k g r o u n d s .  T h i s  g r o u p  p l a y e d  a n
i m p o r t a n t  r o l e  i n  t h e  d e c i s i o n  p r o c e s s .  B e f o r e  m e e t i n g  w i t h  t h e  r e s e a r c h
team,  the  pane l  members  rev iewed a  memo tha t  h igh l igh ted  the  var ious  des ign
i s s u e s  a n d  a  p r e l i m i n a r y  d r a f t  o f  a  r a d o n  r i s k  i n f o r m a t i o n  b r o c h u r e .  D u r i n g
t h e  r e v i e w  s e s s i o n  i n  J u n e  1 9 8 6 ,  t h e  A d v i s o r y  P a n e l  c o n s i d e r e d  t h e  f u l l  r a n g e
o f  i ssues  bu t  emphas ized  the  need  to  nar row the  research  focus  to  a  more
manageab le  leve l .  The  Pane l  members  genera l l y  ag reed  tha t  an  in fo rmat ion
b r o c h u r e  s h o u l d  b e  r e l a t i v e l y  s h o r t ,  b e  p e r s o n a l ,  a n d  i n c l u d e  c o l o r .

T w o  d e s i g n  f e a t u r e s  e m e r g e d  a s  i m p o r t a n t :  c o m p a r i n g  q u a n t i t a t i v e  a n d
q u a l i t a t i v e  f o r m a t s  f o r  p r e s e n t i n g  r i s k  i n f o r m a t i o n  a n d  v a r y i n g  t h e  t o n e  o f
the  b rochures .  Pane l  members  d isagreed  abou t  wh ich  fea tu re  wou ld  be  more
e f f e c t i v e .  F o r  e x a m p l e ,  s e v e r a l  a r g u e d  t h a t  p e o p l e  h a v e  d i f f i c u l t y  p r o c e s s i n g
n u m e r i c a l  i n f o r m a t i o n .  T h e y  p r e d i c t e d  t h a t  t h e  b r o c h u r e s  w i t h  t h e  q u a l i t a t i v e
f o r m a t s  w o u l d  b e  m o r e  e f f e c t i v e .  O t h e r s  t o o k  t h e  o p p o s i t e  p o s i t i o n .  T h e y
a l s o  d i s a g r e e d  a b o u t  w h i c h  t o n e  w o u l d  b e  b e s t .  S e v e r a l  f e l t  t h a t  t h e  b r o -
c h u r e s  n e e d e d  a  f o r c e f u l  “ c o m m a n d ”  t o n e ,  w h i l e  o t h e r s  a r g u e d  t h a t  t h e  b e t t e r
b r o c h u r e s  w o u l d  h a v e  a  m o r e  p e r s u a s i v e ,  o r  “ c a j o l i n g , ”  t o n e  t h a t  e n c o u r a g e d
p e r s o n a l  e v a l u a t i o n .  T h e s e  f e a t u r e s  u l t i m a t e l y  b e c a m e  t h e  m a i n  f e a t u r e s  o f
the  des ign  as  shown in  F igures  1 -1  and 1-2 .

T a b l e  2 - 1  l i s t s  o t h e r  r i s k  c o m m u n i c a t i o n  e x p e r t s  w e  c o n s u l t e d .  T h e y
c r i t i q u e d  t h e  d e s i g n  o f  t h e  i n f o r m a t i o n  t r e a t m e n t s ,  t h e  o v e r a l l  r e s e a r c h
d e s i g n ,  a s  w e l l  a s  t h e  q u e s t i o n n a i r e  u s e d  i n  t h e  f o l l o w u p  s u r v e y .  E q u a l l y
important,  staf f  f rom EPA, NYSERDA, and the New York State Department of
Hea l th  p rov ided  comments  on  the  b rochures  and  the  research  des ign .

T h e  t h i r d  e l e m e n t  i n  d e v e l o p i n g  o u r  d e s i g n  c o n s i s t e d  o f  t w o  f o c u s  g r o u p s
c o n d u c t e d  i n  t h e  C l i n t o n ,  N e w  J e r s e y ,  a r e a .   T h e  f o c u s  g r o u p  s e s s i o n s

* O u r  d e s c r i p t i o n  i m p l i e s  a  s o m e w h a t  m o r e  s y s t e m a t i c  a p p r o a c h  t o  s t r u c t u r e
t h e  d e s i g n  t h a n  w a s  p o s s i b l e .  P a r t i a l  f u n d i n g  f o r  s o m e  o f  t h e s e  r e s e a r c h
a c t i v i t i e s  w a s  o b t a i n e d  f o r  r e l a t e d  p r o j e c t s  w i t h  d i s t i n c t  o b j e c t i v e s .  Y e t
t h e r e  w a s  s u f f i c i e n t  c o m p l e m e n t a r i t y  t o  i n d i r e c t l y  c o n t r i b u t e  t o  t h e  o b j e c -
t i v e s  o f  t h i s  p r o j e c t .  F o r  e x a m p l e ,  f o c u s  g r o u p s  w e r e  c o n d u c t e d  i n  W i l k e s -
B a r r e  w i t h  t h e  p r i m a r y  o b j e c t i v e  o f  e v a l u a t i n g  t h e  E P A  C i t i z e n ' s  G u i d e  t o
R a d o n .  T h e  i n s i g h t s  d e r i v e d  f r o m  t h i s  p r o c e s s  w e r e  u s e d  i n  d e s i g n i n g  t h e
e x p e r i m e n t a l  i n f o r m a t i o n  b r o c h u r e s .

E P A ’ s  R e g i o n  I I  o f f i c e  h e l p e d  a r r a n g e  t h e  s e s s i o n  w i t h  t h e  a s s i s t a n c e  o f
t h e  N . J .  R a d i a t i o n  P r o t e c t i o n  B u r e a u .  T h e y  r e c o m m e n d e d  C l i n t o n  b e c a u s e
homeowners  in  the  a rea  had  exper ienced some re la t i ve ly  h igh  read ings .
E a r l i e r ,  E P A  h a d  c o n d u c t e d  f o u r  f o c u s  g r o u p s  a t  t w o  l o c a t i o n s  i n  P e n n s y l v a n i a
( W i l k e s - B a r r e  a n d  R e a d i n g )  t o  h e l p  e v a l u a t e  d r a f t s  o f  E P A ’ s  C i t i z e n ' s  G u i d e
(see  Desvousges  and  Ko l lander  [1986 ] ) .
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TABLE 2-1. ACTIVITIES INVOLVING PSYCHOLOGISTS, COMMUNICATION SPECIALISTS,
DECISION SCIENTISTS, AND MARKET RESEARCHERS IN VANDERBILT-RTI

COOPERATIVE AGREEMENT

Activity Participants
Area of

specialization Affiliation

Review research design A. Bisconti* Communication Committee for
and draft information Energy Awareness
materials J. Cox Psychologist University of

North Carolina/RTI
B. Fischhoff Psychologist Decision Research
J. Huber Market Researcher Duke University
A. Kover* Market Researcher Cunningham and

Walsh
H. Kunreuther Decision Analyst University of

Pennsylvania
E. Rifkin* Communication Rifkin and

Associates
I. Rimer* Communication American Cancer

Society
P. Sandman* Communication Rutgers University
E. Shepard Communication NYSERDA
M. Small Communication Carnegie Mellon

University
P. Slocum Communication New York State

Department
of Health

P. Slavic Psychologist Decision Research
T. Wallsten Psychologist University of

North Carolina
N. Weinstein* Psychologist Rutgers University

Review followup survey J. Cox Psychologist University of
design and participate North Carolina/RTI
in planning for Phase II B. Fischhoff Psychologist Decision Research

J. Huber Market Researcher Duke University
H. Kunreuther Decision Analyst University of

Pennsylvania
T. Wallsten Psychologist Univers i ty  o f

North Carolina

*Advisory panel.
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i n v o l v e d  t w o  s m a l l  g r o u p s  o f  h o m e o w n e r s  f r o m  t h e  C l i n t o n  a r e a .  B e f o r e  t h e
s e s s i o n s ,  w e  m a i l e d  e a c h  h o m e o w n e r  a n  i n t r o d u c t o r y  l e t t e r  t h a t  e x p l a i n e d  t h e
p u r p o s e  o f  t h e  s e s s i o n ,  t w o  d i f f e r e n t  b r o c h u r e  d r a f t s ,  a n d  a n  e v a l u a t i o n  s h e e t
f o r  t h e m  t o  c r i t i c a l l y  r a t e  e a c h  b r o c h u r e .  A n  e x p e r i e n c e d  m o d e r a t o r  l e d  e a c h
2 - h o u r  s e s s i o n  ( D e s v o u s g e s  a n d  C o x  [ 1 9 8 6 ] ) .  D u r i n g  t h e  s e s s i o n s ,  t h e  h o m e -
o w n e r s  d i s c u s s e d  t h e i r  e x p e r i e n c e s  w i t h  r a d o n ,  t h e i r  o v e r a l l  c o n c e r n s  a b o u t
r a d o n ,  a n d  t h e i r  r e a c t i o n s  t o  t h e  b r o c h u r e s .  T h e  p a r t i c i p a n t s ’  e v a l u a t i o n  o f
t h e  d r a f t  o f  t h e  b r o c h u r e s  t h e y  r e c e i v e d  w a s  f a v o r a b l e ,  b u t  t h e y  m a d e  m a n y
u s e f u l  s u g g e s t i o n s  f o r  i m p r o v i n g  t h e m .  T h e y  s u g g e s t e d  t h a t  t h e  b r o c h u r e s
n e e d e d  m o r e  e x a m p l e s ,  b e t t e r  t i t l e s ,  a n d  m i n o r  o r g a n i z a t i o n a l  c h a n g e s .  M o s t
p a r t i c i p a n t s  f e l t  t h a t  t h e r e  w a s  e n o u g h  m a t e r i a l  o n  r i s k ,  b u t  t h e y  w e r e  p a r -
t i c u l a r l y  c o n c e r n e d  a b o u t  t h e  l a c k  o f  a v a i l a b l e  i n f o r m a t i o n  o n  m i t i g a t i o n .

A l l  t h r e e  a c t i v i t i e s  c o n t r i b u t e d  t o  t h e  f i n a l  d e s i g n .  T h e y  c o n t r i b u t e d
i n s i g h t s  i n t o  t h e  a t t r i b u t e s  o f  t h e  p r e s e n t a t i o n  o f  r i s k  i n f o r m a t i o n  t h a t  a r e
r e f l e c t e d  i n  t h e  b r o c h u r e s ,  a s  w e l l  a s  i n  t h e  o v e r a l l  p r o j e c t  a c t i v i t i e s .  T h e
P a n e l  h e l p e d  t a r g e t  t h e  d e s i g n ,  t h e  o t h e r  e x p e r t s  h e l p e d  i m p l e m e n t  t h e  d e s i g n ,
and  the  focus  g roups  p rov ided  ins igh ts  f rom peop le  ve ry  much  l i ke  the  home-
o w n e r s  p a r t i c i p a t i n g  i n  o u r  s t u d y .

2.3 RESEARCH DESIGN

T h e  f i n a l  d e s i g n  f o r  t h e  r a d o n  r i s k  i n f o r m a t i o n  t r e a t m e n t s  a d d r e s s e s  t w o
m a i n  r i s k  c o m m u n i c a t i o n  i s s u e s :  t h e  u s e  o f  q u a l i t a t i v e - v e r s u s - q u a n t i t a t i v e
i n f o r m a t i o n  t o  e x p l a i n  r i s k  a n d  t h e  u s e  o f  c o m m a n d - v e r s u s - c a j o l e  t o n e  t o
d e s c r i b e  t h e  n e e d  f o r  f u r t h e r  a c t i o n s  a b o u t  r a d o n .  T h e  q u a n t i t a t i v e - v e r s u s -
q u a l i t a t i v e  f e a t u r e  o f  t h e  d e s i g n  i s  s t r a i g h t f o r w a r d :  D o e s  n u m e r i c a l  r i s k
in fo rmat ion  he lp  peop le  to  fo rm r i sk  percep t ions  and  make  subsequen t  dec i -
s i o n s ?  A l t h o u g h  m o r e  d i f f i c u l t  t o  c h a r a c t e r i z e ,  t h e  c o m m a n d - v e r s u s - c a j o l e
f e a t u r e  d i s t i n g u i s h e s  b e t w e e n  i n f o r m a t i o n  p r e s e n t e d  i n  a  d i r e c t i v e - v e r s u s -
e v a l u a t i v e  f o r m a t .  T h e  c a j o l e  t o n e  e n c o u r a g e s  i n d i v i d u a l s  t o  u s e  t h e  i n f o r m a -
t i o n  t o  f o r m  a n  i n d e p e n d e n t  j u d g m e n t  a b o u t  t h e i r  p e r s o n a l  r i s k ,  b a s e d  o n  t h e i r
o w n  c i r c u m s t a n c e s  a n d  t o  d e t e r m i n e  w h e t h e r  f u r t h e r  a c t i o n s  a r e  n e e d e d .  I n
con t ras t ,  the  d i rec t i ve  approach ,  des igna ted  here  as  the  command tone ,  empha-
s i z e s  a n  e x p e r t ’ s  ( i . e . ,  E P A ’ s )  e v a l u a t i o n  o f  w h a t  i s  t h e  a p p r o p r i a t e  l e v e l
f o r  a c t i o n .  T h e  r o l e  o f  e x p e r t  o p i n i o n  h e r e  i s  a n a l o g o u s  t o  t h e  r o l e  p h y s i -
c i a n s  o r  l a w y e r s  p l a y  i n  a d v i s i n g  a n  i n d i v i d u a l  o n  a p p r o p r i a t e  a c t i o n s .

We pa i red  each  var ia t ion  o f  these  two des ign  fea tu res  - -  command/quan t i t a -
t i v e ,  c o m m a n d / q u a l i t a t i v e ,  c a j o l e / q u a l i t a t i v e ,  a n d  c a j o l e / q u a n t i t a t i v e  - -  t o
d e s i g n  f o u r  d i s t i n c t  i n f o r m a t i o n  b r o c h u r e s .  T h e  d i s t i n c t i o n s  p r i m a r i l y
i n v o l v e  t h e  p r e s e n t a t i o n  o f  t h e  r i s k  i n f o r m a t i o n .  A s  s h o w n  i n  F i g u r e  1 - 1 ,  t h e
d i f f e r e n c e  b e t w e e n  t h e  q u a n t i t a t i v e  a n d  t h e  q u a l i t a t i v e  v e r s i o n s  a p p e a r e d  i n
t h e  r i s k  c h a r t  a n d  i t s  a c c o m p a n y i n g  e x p l a n a t i o n .  F o r  c o n s i s t e n c y ,  b o t h  t h e
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  v e r s i o n s  l i n k e d  r a d o n  c o n c e n t r a t i o n s  t o  a c t i v i -
t i e s  w i t h  c o m p a r a b l e  l i f e t i m e  r i s k s  a n d  u s e d  c o l o r s  t o  d i s t i n g u i s h  b e t w e e n  l o w
i n c r e m e n t s  ( g r e e n )  t o  l i f e t i m e  r i s k  v e r s u s  h i g h  i n c r e m e n t s  ( r e d ) .  T h e  q u a n t i -
t a t i v e  v e r s i o n  p r e s e n t e d  t h e  r a n g e  o f  n u m e r i c a l  v a l u e s  f o r  t h e  l i f e t i m e  r i s k
e s t i m a t e s  a t  e a c h  r a d o n  l e v e l .  T h e  t e x t  o f  t h e s e  v e r s i o n s  p r o v i d e d  a n  e x a m p l e
o f  h o w  t o  i n t e r p r e t  t h e s e  r a n g e s .  A n  a n a l o g o u s  t e x t  w a s  u s e d  t o  d e s c r i b e  h o w
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t o  i n t e r p r e t  t h e  c h a r t  f o r  t h e  q u a l i t a t i v e  v e r s i o n s .  T h e  c a j o l e / q u a n t i t a t i v e
v e r s i o n  i n c l u d e d  e s t i m a t e s  o f  t h e  r i s k  f o r  s e v e r a l  e x p o s u r e  t i m e s .  T h i s
i n f o r m a t i o n  w a s  i n t e n d e d  a s  p a r t  o f  t h e  e v a l u a t i v e  t o n e  t o  a s s i s t  h o m e o w n e r s
i n  a d a p t i n g  t h e  n u m e r i c a l  r i s k  e s t i m a t e s  t o  t h e i r  o w n  c i r c u m s t a n c e s .

F i g u r e  1 - 2  i n  t h e  p r e v i o u s  c h a p t e r  i l l u s t r a t e s  t h e  d i f f e r e n c e s  i n  t h e
c o m m a n d - v e r s u s - c a j o l e  t o n e .  F o r  e x a m p l e  b y  p r e s e n t i n g  o n l y  t h e  E P A  A c t i o n
G u i d e l i n e s  f o r  v a r i o u s  r a d o n  c o n c e n t r a t i o n s ,  t h e  c o m m a n d  v a r i a n t  s o u g h t  t o
p r o v i d e  a  d i r e c t i v e  t o n e  w h i l e  t h e  c a j o l e  i n c l u d e d  t h r e e  s e t s  o f  g u i d e l i n e s  - -
t h e  N a t i o n a l  C o u n c i l  o n  R a d i a t i o n  P r o t e c t i o n ,  t h e  C a n a d i a n  g o v e r n m e n t ,  a n d  t h e
EPA Guide l ines  - -  to  emphas ize  the  need  fo r  judgments  abou t  the  gu ide l ines .
O t h e r  s u b t l e  d i f f e r e n c e s  i n  t o n e  a l s o  w e r e  m a i n t a i n e d  t h r o u g h o u t  t h e  b r o -
c h u r e s .  F o r  e x a m p l e ,  t h e  c a j o l e  v e r s i o n s  h i g h l i g h t  h o w  d i f f e r e n c e s  i n  a
h o u s e h o l d ’ s  e x p o s u r e  w o u l d  i n f l u e n c e  i n c r e m e n t s  t o  l i f e t i m e  r i s k .  W h i l e  m o r e
d r a m a t i c  d i s t i n c t i o n s  m a y  h a v e  b e e n  d e s i r a b l e  f r o m  a  s c i e n t i f i c  p e r s p e c t i v e ,
t h e y  w e r e  n o t  f e a s i b l e  w i t h i n  t h e  c o n f i n e s  o f  a  b e h a v i o r a l  e x p e r i m e n t  t h a t
i n v o l v e d  r e a l  d e c i s i o n s  a n d  a c t u a l  g o v e r n m e n t a l  p o l i c y  p o s i t i o n s . Moreover,
t h e  p r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h a t  t h e  d i s t i n c t i o n s  u s e d  w e r e  s u f f i c i e n t  t o
i n d u c e  m e a s u r a b l e  d i f f e r e n c e s  i n  h o u s e h o l d s ’  r e s p o n s e s  i n  l e a r n i n g  a n d  r i s k
p e r c e p t i o n .

W i t h  o n e  s i g n i f i c a n t  e x c e p t i o n ,  t h e  b r o c h u r e s  d i s t i n g u i s h e d  b y  t h e
c o m m a n d - c a j o l e  a t t r i b u t e  p r o v i d e d  t h e  s a m e  a m o u n t  o f  i n f o r m a t i o n .  T h e  e x c e p -
t i o n  i n v o l v e d  i n f o r m a t i o n  o n  a d j u s t m e n t s  t o  t h e  l i f e t i m e  r i s k  m e a s u r e s .  T h e
c a j o l e  v e r s i o n s  c o n t a i n e d  a d d i t i o n a l  i n f o r m a t i o n  t h a t  m a d e  i t  e a s i e r  f o r  t h e
h o m e o w n e r s  t o  a d j u s t  t h e i r  r i s k ,  i f  t h e y  d e c i d e d  t o  d o  s o .  F o r  e x a m p l e ,  t h e
c a j o l e / q u a n t i t a t i v e  v e r s i o n  p r o v i d e d  a  t a b l e  w i t h  n u m e r i c a l  r a n g e s  o f  r a d o n
r i s k s  f o r  1 - y e a r ,  1 0 - y e a r ,  a n d  l i f e t i m e  e x p o s u r e  p e r i o d s .  T h e  c a j o l e / q u a l i t a -
t i v e  v e r s i o n  u s e s  t h r e e  c o l o r e d  c o l u m n s  t o  c o m m u n i c a t e  t h e  s a m e  i d e a .  W e  d i d
n o t  i n c l u d e  t h i s  i n f o r m a t i o n  i n  t h e  c o m m a n d  v e r s i o n s  b e c a u s e  i t  w a s  i n c o n s i s -
t e n t  w i t h  t h e  i n t e n t  o f  t h e  c o m m a n d  t o n e ’ s  o v e r a l l  c o m m u n i c a t i o n  m e s s a g e .

T o  t h e  e x t e n t  p o s s i b l e ,  w e  s t r u c t u r e d  t h e  b r o c h u r e s  t o  m a i n t a i n  d i s t i n c -
t i o n  i n  t h e  f o r m a t  ( q u a n t i t a t i v e - v e r s u s - q u a l i t a t i v e )  a n d  t h e  t o n e  ( c o m m a n d -
v e r s u s - c a j o l e )  w i t h o u t  m a r k e d l y  a l t e r i n g  t h e  l e v e l  o f  d i f f i c u l t y  i n  t h e  m a t e -
r i a l .  T o  e v a l u a t e  t h e  l e v e l  o f  r e a d i n g  d i f f i c u l t y  f o r  e a c h  b r o c h u r e  v a r i a n t ,
T a b l e  2 - 2  s h o w s  t h e  r e s u l t s  f o r  s e v e r a l  s t a n d a r d  r e a d a b i l i t y  i n d e x e s .  B a s e d
o n  w o r d  a n d  s e n t e n c e  l e n g t h ,  t h e  f o u r  i n d e x e s  r a n g e d  f r o m  8 t h  t o  1 1 t h  g r a d e
r e a d i n g  l e v e l s .  T h e  m o s t  c o m m o n  r e a d a b i l i t y  g u i d e  i s  t h e  F l e s c h  [ 1 9 4 8 ]  s c a l e .
I t  i s  p r e s e n t e d  i n  t h e  f o u r t h  c o l u m n  o f  t h e  t a b l e .  T h e  r e s u l t s  i n d i c a t e  t h a t
t h e  b r o c h u r e s  v a r y  o n l y  s l i g h t l y  a r o u n d  t h e  1 1 t h  g r a d e  l e v e l  o f  o v e r a l l  r e a d a -
b i l i t y .  T h i s  m a y  o v e r s t a t e  t h e i r  d i f f i c u l t y  b e c a u s e  o f  t h e  w a y  t h e  F l e s c h
s c a l e  i n c l u d e s  t e c h n i c a l  i n f o r m a t i o n  o n  c o n c e p t s  s u c h  a s  r i s k  ( s e e  C h e r r y  a n d
V e s t e r m a n  [ 1 9 8 0 ] ) .  M o r e  e x t e n s i v e  d i a g n o s t i c  a n a l y s e s  i n d i c a t e d  t h a t  t h e
b r o c h u r e s  h a v e  r e l a t i v e l y  l i t t l e  p a s s i v e  v o i c e  a n d  u s e  a  m i n i m u m  o f  c o m p l i -
ca ted  te rms .

T h e  l a s t  p h a s e  o f  r e v i e w s  w a s  e x t e n s i v e  a n d  o c c u r r e d  o v e r  s e v e r a l  m o n t h s .
T h e s e  r e v i e w s  i n c l u d e d  N e w  Y o r k  S t a t e  o f f i c i a l s  a n d  E P A  s t a f f  f r o m  s e v e r a l
o f f i c e s .  T h e y  f o c u s e d  o n  t h e  h e a l t h  e f f e c t s  i n f o r m a t i o n ,  t h e  i n f o r m a t i o n  o n
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TABLE 2-2. READABILITY GRADE LEVELS

L e v e l s

KincaidVersion

Command/quantitative

Coleman Liau Flesch

8.9

Auto

7.5 9.7

Cajole/quantitative 9.2

Command/qualitative 8.9

7.7

7.5

9.7

9.7

Cajole/qualitative 9.1 7.6 9.8

10.9

11.1

10.9

11.2
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t h e  l i f e t i m e  r i s k s  f r o m  r a d o n ,  a n d  t h e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  e a c h .
T h e  r e s u l t i n g  c o n c e n s u s  l e d  t o  t h e  f i n a l  p r o j e c t - d e s i g n e d  b r o c h u r e s  ( l a b e l e d
as  the  NYSERDA vers ions)  tha t  a re  con ta ined  in  the  pocke t  on  the  back  cover .

I n  a d d i t i o n  t o  t h e s e  b r o c h u r e s , o u r  d e s i g n  i n c l u d e s  t w o  o t h e r  i n f o r m a t i o n
t r e a t m e n t s :  t h e  E P A  C i t i z e n ' s  G u i d e  t o  R a d o n  ( o r  C i t i z e n ' s  G u i d e )  a n d  a  f a c t
s h e e t .  T h e  C i t i z e n ' s  G u i d e  i s  E P A ’ s  s t a n d a r d  r a d o n  b r o c h u r e  t h a t  c o v e r s  b o t h
t h e  d e c i s i o n  t o  t e s t  a n d  h o w  t o  i n t e r p r e t  r e s u l t s .  I t  w a s  n o t  c h a n g e d  i n  a n y
w a y  f o r  t h i s  r e s e a r c h .  T h e  f a c t  s h e e t  i s  s i m i l a r  t o  o n e  N Y S E R D A  h a d  u s e d
e a r l i e r  i n  c o m m u n i c a t i o n s  w i t h  h o u s e h o l d s  p a r t i c i p a t i n g  i n  a  r a d o n  m i t i g a t i o n
s t u d y .  T h e  f a c t  s h e e t  h a s  s o m e  g e n e r a l  b a c k g r o u n d  i n f o r m a t i o n  a n d  d e s c r i b e s
r i s k  w i t h  t h e  f o l l o w i n g  t w o  p a r a g r a p h s :

Recent l y ,  the  U.S .  Env i ronmenta l  Pro tec t ion  Agency  has  recom-
mended tha t  homeowners  w i th in  a  range  o f  annua l  average  exposure  to
r a d o n  b y p r o d u c t s  t h a t  i s  r o u g h l y  e q u i v a l e n t  t o  a  r a d o n  c o n c e n t r a t i o n
r a n g e  o f  4  t o  2 0  p i c o c u r i e s  p e r  l i t e r  i n s i d e  t h e i r  h o m e  s h o u l d  a c t
w i t h i n  t h e  n e x t  f e w  y e a r s  t o  r e d u c e  t h e i r  e x p o s u r e .  F o r  h o m e s  w i t h
more  than  20  p icocur ies  per  l i t e r  o f  radon ,  EPA recommends  ac t ions
b e  t a k e n  s o o n e r ,  p r e f e r a b l y  w i t h i n  s e v e r a l  m o n t h s .  T h e  N a t i o n a l
Counci l  on Radiat ion Protect ion and Measurements has recommended
t h a t  r e m e d i a l  a c t i o n  i s  a d v i s a b l e  i f  a n n u a l  a v e r a g e  e x p o s u r e  t o
r a d o n  b y p r o d u c t s  e x c e e d s  a  v a l u e  r o u g h l y  e q u i v a l e n t  t o  a  r a d o n  c o n -
c e n t r a t i o n  o f  8  p i c o c u r i e s  p e r  l i t e r .

The  measurement  co l l ec ted  in  your  home shou ld  no t  be  d i rec t l y
c o m p a r e d  t o  t h e  a b o v e  g u i d e l i n e s  f o r  s e v e r a l  r e a s o n s :  i t  s h o w s  a
t w o - m o n t h  r e a d i n g ,  n o t  a n  a n n u a l  c o n c e n t r a t i o n ;  a n d ,  s i n c e  t h e  r e a d -
i n g  i s  f o r  a  s p e c i f i c  l o c a t i o n  i n  y o u r  h o m e ,  i t  d o e s  n o t  i n d i c a t e
t h e  e x p o s u r e  l e v e l  o f  i n d i v i d u a l s  l i v i n g  i n  t h e  h o m e .

T h u s ,  t h e  b a s i c  r e s e a r c h  d e s i g n  c o n s i d e r e d  s i x  d i f f e r e n t  i n f o r m a t i o n
t r e a t m e n t s :  t h e  f o u r  d e s i g n e d  t o  e v a l u a t e  f o r m a t  a n d  t o n e  e f f e c t s ;  E P A ’ s
C i t i z e n ' s  G u i d e ,  a n d  t h e  f a c t  s h e e t .  T h e  o v e r a l l  d e s i g n  i s o l a t e s  f e a t u r e s
h y p o t h e s i z e d  t o  b e  i m p o r t a n t  i n  r i s k  c o m m u n i c a t i o n ,  a l o n g  w i t h  c o m m u n i c a t i o n
m a t e r i a l s  n o w  b e i n g  u s e d .  I t  e x c l u d e s  m a t e r i a l s  t h a t  w e r e  k n o w n  i n  a d v a n c e  t o
be inadequate. E v e n  t h e  f a c t  s h e e t  r e c e i v e d  a p p r o v a l  f r o m  t h e  r e l e v a n t  S t a t e
A g e n c i e s .  T h e r e  w a s  n o  e v i d e n c e  t o  s u g g e s t  t h a t  t h e  f a c t  s h e e t  w o u l d  p e r f o r m
b e t t e r  o r  w o r s e  t h a n  t h e  b r o c h u r e s .

2.4 EXPERIMENTAL DESIGN

The NYSERDA radon measurement study provided a unique opportuni ty to
e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  r i s k  c o m m u n i c a t i o n  b e c a u s e  i t  i n v o l v e d  a  r a n d o m
s a m p l e  o f  N e w  Y o r k  h o m e o w n e r s  f a c i n g  a c t u a l  d e c i s i o n s  a b o u t  t h e i r  r a d o n  r i s k s
a n d  w h a t ,  i f  a n y t h i n g ,  t o  d o  a b o u t  t h e m .  F i g u r e  2 - 1  i l l u s t r a t e s  t h e  s e q u e n c e
o f  e v e n t s  a s s o c i a t e d  w i t h  o u r  r e s e a r c h  d e s i g n  a c t i v i t i e s .  O u r  s c h e d u l e  w a s
p a r t l y  d i c t a t e d  b y  t h e  o b j e c t i v e s  a n d  a c t i v i t i e s  i n  t h e  m e a s u r e m e n t  s t u d y .
B e c a u s e  t h e  r e a d i n g s  w i l l  v a r y  b y  s e a s o n ,  t h e  r a d o n  m e a s u r e m e n t  s t u d y  c a l l e d
f o r  m u l t i p l e  m e a s u r e m e n t s  f o r  e a c h  h o m e ,  w h i c h  v a r i e d  i n  t h e  l e n g t h  o f  t h e
e x p o s u r e  t i m e  a s  w e l l  a s  t h e  l o c a t i o n  i n  t h e  h o u s e .  I t  i n c l u d e d  t w o  e x p o s u r e
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Figure 2-1. Time sequence of activities.
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t i m e  p e r i o d s :  2  m o n t h s  a n d  1 2  m o n t h s  w i t h  t h e  2 - m o n t h  r e a d i n g  f o r  t h e  w i n t e r
months  and  the  12  month  read ings  to  y ie ld  an  annua l  average . *

O u r  d e s i g n  i n c l u d e s  m u l t i p l e  i n t e r v i e w s  o f  e a c h  h o u s e h o l d  t o  c o n s t r u c t  a
t i m e  p r o f i l e  o f  t h e i r  r e s p o n s e s .  T h e  f i r s t  i n t e r v i e w  c o n s t i t u t e d  a  b a s e l i n e
survey ,  because i t  was  conduc ted  be fo re  the  househo lds  rece ived  any  in fo rma-
t i o n  o n  t h e i r  r a d o n  r e a d i n g s  o r  h o w  t o  i n t e r p r e t  t h e m .  A s  n o t e d  e a r l i e r ,  t h i s
s u r v e y  c o l l e c t e d  i n f o r m a t i o n  o n  t h e i r  k n o w l e d g e  o f  r a d o n ,  r a d o n  r i s k  p e r c e p -
t i o n s ,  p l a n n e d  o r  a c t u a l  m o d i f i c a t i o n s  t o  t h e i r  h o m e s ,  a n d  s o c i o e c o n o m i c  c h a r -
a c t e r i s t i c s .

A f te r  the  2 -month  radon  mon i to rs  were  re tu rned  and  ana lyzed ,  we  ma i led
o n e  o f  t h e  i n f o r m a t i o n  t r e a t m e n t s  t o g e t h e r  w i t h  t h e  r a d o n  r e a d i n g  f o r  t h a t
home.  We then  conduc ted  a  second in te rv iew a f te r  they  had  rece ived  and  read
t h e s e  m a t e r i a l s .  ( W e  d e s c r i b e  t h e  d e t a i l s  o f  t h e s e  a c t i v i t i e s  i n  m o r e  d e t a i l
b e l o w . )  S i m i l a r  a c t i v i t i e s  a n d  c o n t a c t s  a r e  p l a n n e d  a f t e r  t h e  a n n u a l  r e a d i n g s
a r e  a v a i l a b l e .  T h e  m a t e r i a l s  g e n e r a l l y  a d v i s e  h o m e o w n e r s  n o t  t o  u n d e r t a k e
m i t i g a t i o n  o n  t h e  b a s i s  o f  o n l y  o n e  r e a d i n g .  T h e r e f o r e ,  w e  e x p e c t  t h a t  a c t u a l
m i t i g a t i o n  o r  a v e r t i n g  a c t i o n s  w o u l d  b e  l i m i t e d  u n t i l  t h i s  l a t e r  s t a g e .
E x c e p t  f o r  t h o s e  h o u s e h o l d s  w i t h  e x t r e m e l y  h i g h  s h o r t - t e r m  r e a d i n g s ,  t h e  p r u -
d e n t  r e s p o n s e  t o  a  r a d o n  l e v e l  i n d i c a t i n g  s o m e  h e a l t h  r i s k  i s  f u r t h e r  m e a s u r e -
m e n t  t o  c o n f i r m  t h e  i n i t i a l  r e a d i n g s .

Househo lds  par t i c ipa t ing  in  the  NYSERDA measurement  s tudy  w i l l  be
r e f e r r e d  t o  a s  t h e  m o n i t o r e d  s a m p l e .  T h e i r  p a r t i c i p a t i o n  i n  t h e  p r o g r a m  c o u l d
i n f l u e n c e  t h e i r  r e s p o n s e s  t o  i n f o r m a t i o n  a n d  t h e i r  w i l l i n g n e s s  t o  a c q u i r e
i n f o r m a t i o n .  T h e i r  d e c i s i o n  t o  p a r t i c i p a t e  a l s o  m a y  r e f l e c t  a  d i f f e r e n t  a t t i -
t u d e  t o w a r d  r i s k  t h a n  w o u l d  b e  h e l d  b y  a  n o n p a r t i c i p a n t .  O u r  r e s e a r c h  d e s i g n
a l l o w s  f o r  t h e s e  p o s s i b i l i t i e s  b y  i n c l u d i n g  a  s e p a r a t e  s a m p l e  o f  h o u s e h o l d s ,
d e s i g n a t e d  t h e  c o m p a r i s o n  s a m p l e .  U s i n g  t h e  s a m e  s a m p l i n g  c r i t e r i a  t h a t
se lec ted  the  mon i to red  samp le ,  we  randomly  chose  th i s  g roup  o f  homeowners  f rom
p e o p l e  n o t  p a r t i c i p a t i n g  i n  t h e  m e a s u r e m e n t  s t u d y .  A s  o f  t h e  t i m e  o f  t h e
f o l l o w u p  s u r v e y ,  n o n e  o f  t h e  c o m p a r i s o n  g r o u p  h a s  t e s t e d  t h e i r  h o m e s  f o r
r a d o n .  W e  h a v e  c o n d u c t e d  t w o  i n t e r v i e w s  w i t h  t h i s  g r o u p  i n  t h e  s a m e  t i m e -
f r a m e s  a s  t h e  i n t e r v i e w s  w i t h  t h e  m o n i t o r e d  s a m p l e .  T h i s  a l l o w s  u s  t o  c o m p a r e
t h e i r  m o n i t o r e d  s a m p l e ’ s  k n o w l e d g e  o f  r a d o n ,  r i s k  p e r c e p t i o n s ,  a n d  s o c i o e c o -
n o m i c  c h a r a c t e r i s t i c s  w i t h  a  s a m p l e  o f  i n d i v i d u a l s  d r a w n  u n d e r  t h e  s a m e  c r i -
t e r i a  b u t  f r e e  o f  a n y  p o t e n t i a l  i n f l u e n c e  c a u s e d  b y  t h e  m o n i t o r i n g  p r o g r a m .
N o  i n f o r m a t i o n  t r e a t m e n t s  w e r e  s e n t  t o  t h i s  g r o u p .

L a t e r  s t a g e s  o f  t h e  r e s e a r c h  p r o j e c t  w i l l  a d d r e s s  a l t e r n a t i v e  v e h i c l e s
f o r  d e l i v e r i n g  r a d o n  i n f o r m a t i o n .  F i g u r e  2 - 2  s h o w s  s o m e  o p t i o n s  t h a t  a r e
b e i n g  c o n s i d e r e d .  T h e s e  v e h i c l e s  a r e  l i k e l y  t o  b e  m o r e  e f f e c t i v e  a f t e r  t h e
h o m e o w n e r s  r e c e i v e  t h e i r  a n n u a l  r e a d i n g s  a n d  b e g i n  t o  p l a n  t h e i r  m i t i g a t i o n
a c t i o n s .

*The  shor t - te rm mon i to rs  rema ined  in  the  homes  be tween  2  and  3  months
d e p e n d i n g  o n  t h e  e x a c t  d a t e s  t h e y  w e r e  r e t u r n e d  b y  t h e  h o u s e h o l d s .  F o r  c o n -
v e n i e n c e ,  w e  r e f e r  t o  a l l  o f  t h e m  a s  t h e  2 - m o n t h  r e a d i n g s .  T h e  a c t u a l  r e a d -
i n g s  a r e  a v e r a g e d  f o r  t h e  t i m e  i n v o l v e d  i n  e a c h  c a s e .
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Figure 2-2. Experimental design alternative information delivery vehicles.

2-12



T o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  i n f o r m a t i o n  d e s c r i b i n g  t h e  r i s k s  a s s o c i -
a t e d  w i t h  r a d o n ,  w e  r a n d o m l y  a s s i g n e d  o n e  o f  t h e  s i x  i n f o r m a t i o n  t r e a t m e n t s  t o
e a c h  h o u s e h o l d .  B e c a u s e  o u r  r e s e a r c h  i n v o l v e s  h o u s e h o l d s  f a c i n g  r e a l  r i s k s ,
w e  a l t e r e d  t h e  d e s i g n  t o  s e n d  t h e  f a c t  s h e e t  o n l y  t o  h o u s e h o l d s  w i t h  m e a s u r e d
r a d o n  c o n c e n t r a t i o n s  b e l o w  1  p i c o c u r i e  p e r  l i t e r .

The  focus  g roup  f ’ i nd ings  sugges ted  tha t  househo lds  w i th  h igher  radon
l e v e l s  w a n t e d  m o r e  i n f o r m a t i o n  o n  m i t i g a t i o n  t h a n  c o u l d  b e  p r o v i d e d  i n  a
r e a s o n a b l y  s h o r t  b r o c h u r e  o n  r a d o n  r i s k s .  C o n s e q u e n t l y ,  h o u s e h o l d s  w i t h
r e a d i n g s  o f  1  p i c o c u r i e  p e r  l i t e r  o r  m o r e  w e r e  s e n t  t h e  E P A  m i t i g a t i o n
brochure ,  Radon Reduc t ion  Methods :  A  Homeowner ' s  Gu ide ,  a long  w i th  one  o f  the
f i v e  b r o c h u r e s .

T h e s e  c o n s i d e r a t i o n s  r e q u i r e d  t h a t  t h e  s a m p l e  b e  d i v i d e d  o n  t h e  b a s i s  o f
t h e  r a d o n  r e a d i n g  b e f o r e  t h e  i n f o r m a t i o n  t r e a t m e n t s  w e r e  r a n d o m l y  a s s i g n e d .
F i g u r e  2 - 3  d e f i n e s  t h e  d e s i g n  p o i n t s  f r o m  t h e  a s s i g n m e n t .  H o u s e h o l d s  w h o s e
dwe l l i ngs  had  2 -month  radon  read ings  be low 1  p icocur ie  were  randomly  ass igned
t o  o n e  o f  t h e  s i x  d e s i g n  p o i n t s  i n  t h e  f i r s t  r o w  o f  t h e  t a b l e ,  w h i l e  t h o s e
w i t h  r e a d i n g s  1  p i c o c u r i e  o r  m o r e  w e r e  r a n d o m l y  a s s i g n e d  t o  o n e  o f  t h e  f i v e
c e l l s  i n  t h e  s e c o n d  r o w .  T h e  f i r s t  n u m b e r  i n  e a c h  b o x  i n d i c a t e s  t h e  n u m b e r  o f
homeowners  ass igned  to  a  t rea tment ,  and  the  second (shown in  paren theses)
s h o w s  t h e  n u m b e r  o f  c o m p l e t e d  i n t e r v i e w s  f o r  b o t h  t h e  b a s e l i n e  a n d  t h e  f o l l o w -
up surveys.

Append ix  A  h igh l igh ts  how the  radon measurements  were  inc luded in  the
o v e r a l l  r e s e a r c h  d e s i g n .  A p p e n d i x  B  s u m m a r i z e s  t h e  s t a t i s t i c a l  t e s t s  t o
ensure  tha t  the  random ass ignment  was  independen t  o f  a  homeowner ’s  charac te r -
i s t i c s ,  e s p e c i a l l y  p e r c e i v e d  r i s k s ,  k n o w l e d g e ,  a w a r e n e s s  o f  r a d o n ,  a n d  r a d o n
r e a d i n g s .  B e c a u s e  t h e r e  w e r e  r e l a t i v e l y  s m a l l  p e r c e n t a g e s  o f  h o m e o w n e r s  w i t h
h i g h  o r  v e r y  h i g h  r e a d i n g s ,  w e  d i d  n o t  s t r a t i f y  t h e  d e s i g n  b y  r a d o n  r e a d i n g .

2.5 MEASURING THE EFFECTIVENESS OF A RISK INFORMATION PROGRAM

O u r  a n a l y s i s  c o n s i d e r s  t h r e e  q u e s t i o n s  i n  j u d g i n g  t h e  e f f e c t i v e n e s s  o f  a n
i n f o r m a t i o n  p r o g r a m  a s  a  p o l i c y  i n s t r u m e n t :

D i d  t h e  t a r g e t  i n d i v i d u a l s  l e a r n  a n y t h i n g  m o r e  a b o u t  t h e  s o u r c e
o r  p r o c e s s e s  r e s p o n s i b l e  f o r  t h e  r i s k ?

Did they use the information to form new perceptions of their
r i s k s ?

D i d  t h e y  c h a n g e  t h e i r  b e h a v i o r  i n  r e s p o n s e  t o  t h e  i n f o r m a t i o n ?

T h e  f i r s t  q u e s t i o n  s i m p l y  e v a l u a t e s  w h e t h e r  t h e  p r o g r a m  s u c c e s s f u l l y  t r a n s -
f e r r e d  i n f o r m a t i o n  o n  t h e  s o u r c e s  o f  t h e  r i s k s  o f  i n t e r e s t .  T h e  s e c o n d  q u e s -
t i o n  a s s u m e s  t h a t  t h e  f o r m u l a t i o n  o f  a  r e a s o n a b l y  a c c u r a t e  r i s k  p e r c e p t i o n  i s
a  p r e r e q u i s i t e  t o  a p p r o p r i a t e  b e h a v i o r a l  a c t i o n .  U s i n g  c o n v e n t i o n a l  e c o n o m i c
c r i t e r i a ,  t h e  t h i r d  r e q u i r e s  t h a t  e f f e c t i v e n e s s  b e  a s s o c i a t e d  w i t h  t a n g i b l e
a c t i o n s  t h a t  i n v o l v e  c h a n g e s  i n  r e s o u r c e  a l l o c a t i o n  d e c i s i o n s  i n  r e s p o n s e  t o
t h e  i n f o r m a t i o n .
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Figure 2-3. Radon risk information-experimental design.
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O u r  e f f e c t i v e n e s s  e v a l u a t i o n  i m p l i e s  t h a t  t h e  t r a n s f e r ,  l e a r n i n g ,  a n d
u p d a t i n g  o f  r i s k  p e r c e p t i o n s  s h o u l d  b e  a  c e n t r a l  p a r t  o f  t h e  p r o c e s s  l e a d i n g
t o  t h e  f i n a l  o u t c o m e  t h a t  V i s c u s i ,  M a g a t ,  a n d  H u b e r  [ 1 9 8 6 ]  u s e d  a s  t h e i r  o v e r -
a l l  c r i t e r i o n  - -  a  s o u n d  j u d g m e n t .  A d d r e s s i n g  t h i s  a s p e c t  o f  e f f e c t i v e n e s s
r e q u i r e s  l o g i c a l l y  s t r u c t u r i n g  t h e  p r o c e s s e s  t h r o u g h  w h i c h  w e  c a n  o b s e r v e  a n d
e v a l u a t e  p e o p l e ’ s  d e c i s i o n s .

We see  no  reason why  an  eva lua t ion  o f  e f fec t i veness  based on  r i sk  percep-
t i o n s  s h o u l d  b e  v i e w e d  a s  o n e  o f  t h e  “ h a n d y - d a n d y  m e a s u r i n g  t o o l s ”  ( o f f e r e d  b y
consu l tan ts )  Kasperson  warns  aga ins t .  (See  Kasperson  and  Pa lmlund  [1987 ] . )
There  i s  g row ing  ev idence  tha t  these  percep t ions  can  be  measured  in  mean ing fu l
w a y s .  ( S e e  S m i t h  a n d  J o h n s o n  [ f o r t h c o m i n g ]  a n d  D e s v o u s g e s  e t  a l  [ 1 9 8 7 ] . )

I n  t h i s  r e s e a r c h ,  w e  a r e  i n t e r e s t e d  i n  w h e t h e r  t h e  i n f o r m a t i o n  t r e a t m e n t s
a f f e c t  t h e  m i t i g a t i n g  a c t i o n s  p e o p l e  u n d e r t a k e .  O n c e  t h e  t h i r d  q u e s t i o n  i s
answered ,  we can  eva lua te  whether  the  behav io ra l  changes  were  sound by  es t i -
m a t i n g  t h e  i m p l i e d  i n c r e m e n t a l  v a l u e s  f o r  t h e  r i s k  c h a n g e s .  H o w e v e r ,  t h e r e  i s
g r o w i n g  e v i d e n c e  t h a t  t h e  a t t r i b u t e s  o f  a  r i s k  a f f e c t  h o w  i n d i v i d u a l s  r e s p o n d
t o  a n y  p o l i c y .  O n e  i m p o r t a n t  i m p l i c a t i o n  o f  t h e s e  d i f f e r e n c e s  i n  r e s p o n s e s  i s
t h e  e x p e c t a t i o n  t h a t  t h e r e  s h o u l d  b e  d i f f e r e n c e s  i n  v a l u e  o f  t h e  r i s k  c h a n g e s
w h e n  r i s k s  ( o r  t h e  e v e n t s  a t  r i s k )  h a v e  d i f f e r e n t  c h a r a c t e r i s t i c s .  F o r  e x a m -
p l e ,  p e o p l e  a r e  l i k e l y  t o  v a l u e  a  g i v e n  r e d u c t i o n  i n  a  v o l u n t a r y  r i s k  d i f f e r -
e n t l y  f r o m  t h e  s a m e  r e d u c t i o n  i n  a n  i n v o l u n t a r y  r i s k .  T h u s  a n y  i m p l i c i t  v a l -
u e s  o f  s t a t i s t i c a l  l i v e s  s a v e d  t h a t  c o u l d  u l t i m a t e l y  c o m e  f r o m  o u r  e f f e c t i v e -
n e s s  e v a l u a t i o n  w i l l  r e f l e c t  t h e  c h a r a c t e r  o f  r a d o n  r i s k s .  T o  t h e  e x t e n t
d i f f e r e n t  i n f o r m a t i o n  t r e a t m e n t s  l e d  i n d i v i d u a l s  t o  p e r c e i v e  r i s k s  d i f f e r e n t l y

( i . e . ,  n o t  o n l y  t h e  l e v e l  o f  r i s k  b u t  a l s o  i t s  a t t r i b u t e s ) ,  t h e n  w e  w o u l d
e x p e c t  d i f f e r e n c e s  i n  m i t i g a t i o n  r e s p o n s e s  a c r o s s  t h e  i n f o r m a t i o n  t r e a t m e n t s .

E v a l u a t i n g  t h e  e f f e c t i v e n e s s  o f  a  r i s k  i n f o r m a t i o n  p r o g r a m  i n v o l v e s  s u b -
t l e  c o n s i d e r a t i o n s .  F o r  e x a m p l e ,  o n e  m e t h o d  t o  e v a l u a t e  e f f e c t i v e n e s s  c o m -
p a r e s  p e r s o n a l  r i s k  a s s e s s m e n t s  m a d e  a f t e r  r e c e i v i n g  t h e  i n f o r m a t i o n  w i t h  t h e
t e c h n i c a l  r i s k  a s s e s s m e n t s  f o r  t h e  s a m e  i n d i v i d u a l s .  I d e a l l y ,  w e  w o u l d  l i k e
p e o p l e  t o  m a k e  d e c i s i o n s  t h a t  r e f l e c t  t h e  p r o p e r  a m o u n t  o f  p r e c a u t i o n a r y
b e h a v i o r .  U n f o r t u n a t e l y ,  t h e  d e f i n i t i o n  o f  “ p r o p e r ”  f o r  p o l i c y  p u r p o s e s  i s
n o t  n e c e s s a r i l y  c l e a r c u t .  E f f i c i e n t  p r e c a u t i o n a r y  b e h a v i o r  c a n  b e  d e f i n e d ,
b u t  t h i s  m a y  n o t  b e  t h e  e x c l u s i v e  c r i t e r i o n  u s e d  i n  d e s i g n i n g  r i s k  p o l i c i e s .

A l t e r n a t i v e l y ,  e f f e c t i v e n e s s  c o u l d  c o n s i d e r  w h e t h e r  i n d i v i d u a l s  h a v e
a c c e s s  t o  t h e  b e s t  p o s s i b l e  t e c h n i c a l  i n f o r m a t i o n .  I t  i s  i n  t h i s  c o n t e x t  t h a t
w e  p r o p o s e  t o  c o m p a r e  t h e  r e p o r t e d  s u b j e c t i v e  a s s e s s m e n t s  o f  r a d o n ’ s  r i s k s
w i t h  a  t e c h n i c a l  r i s k  e s t i m a t e  f o r  e a c h  i n d i v i d u a l .  B u t ,  b o t h  m e a s u r e s  a r e
e s t i m a t e s .  I n d i v i d u a l s  a s s e s s  t h e i r  s u b j e c t i v e  r i s k s ,  w h i l e  " t h e  e x p e r t s ”
e s t i m a t e  t h e  t e c h n i c a l  r i s k s  f o r  d i f f e r e n t  t y p e s  o f  i n d i v i d u a l s  u n d e r  s p e c i -
f i e d  c o n d i t i o n s .  G i v e n  t h e  l i m i t a t i o n s  o f  b o t h  t y p e s  o f  r i s k  a s s e s s m e n t s ,
n e i t h e r  i s  t h e  “ t r u e ”  r i s k  a n  i n d i v i d u a l  a c t u a l l y  f a c e s .

T h i s  r e p o r t  c o n s i d e r s  o n l y  t h e  f i r s t  t w o  f o r m s  o f  e f f e c t i v e n e s s .  A s
n o t e d  e a r l i e r ,  i t  i s  t o o  e a r l y  i n  t h e  r e s e a r c h  p r o j e c t  t o  o b s e r v e  m i t i g a t i o n
b e h a v i o r .  W e  n e e d  i n f o r m a t i o n  o n  t h e s e  r e s p o n s e s  b e f o r e  w e  c a n  e v a l u a t e
w h e t h e r  s p e c i f i c  i n f o r m a t i o n  p r o g r a m s  i n d u c e  d i f f e r e n t  b e h a v i o r a l  r e s p o n s e s  t o
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r a d o n  r i s k s .  A f t e r  t h e  a n n u a l  r a d o n  r e a d i n g s  a r e  s e n t  t o  t h e  h o u s e h o l d s  a n d
s u f f i c i e n t  t i m e  e l a p s e s  f o r  t h e  h o m e o w n e r s  t o  m a k e  t h e i r  d e c i s i o n s  a b o u t  t h e i r
r i s k s  f r o m  r a d o n  e x p o s u r e , w e  i n t e n d  t o  c o l l e c t  a n d  a n a l y z e  t h e s e  d a t a .

2.6 SURVEY SAMPLING

The two samples of  homeowners f rom New York State are:

2 ,300 homeowners  who are  par t i c ipa t ing  in  a  NYSERDA s tudy  tha t
measures  radon  leve ls  th roughou t  the  S ta te  (mon i to red  g roup)

252 homeowners in New York State who were not in the NYSERDA
m o n i t o r i n g  s t u d y  ( c o m p a r i s o n  g r o u p ) .

Us ing  s tandard  samp l ing  techn iques ,  bo th  samp les  were  d rawn randomly  f rom a
l i s t i n g  o f  a l l  N e w  Y o r k  S t a t e  t e l e p h o n e  n u m b e r s .  A  s c r e e n i n g  p r o c e d u r e
s e l e c t e d  e l i g i b l e  h o m e o w n e r s .  T h e  t a r g e t  p o p u l a t i o n  c o n s i s t s  o f  h o m e o w n e r s
w h o  l i v e  y e a r - r o u n d  i n  s i n g l e - u n i t  h o m e s  a n d  w h o  d o  n o t  p l a n  t o  m o v e  f o r  1 2
months.

The  radon  measurement  s tudy  des ign  a lso  deve loped  s t ra ta  o r  subgroups  to
i m p r o v e  t h e  p r e c i s i o n  o f  t h e  s t a t i s t i c a l  e s t i m a t i o n  o f  r a d o n  l e v e l s  a n d  t o
i d e n t i f y  p o t e n t i a l  t a r g e t  a r e a s  f o r  f u r t h e r  s t u d y .  T h e s e  s t r a t a  c o r r e s p o n d  t o
d i f f e r e n t  g e o l o g i c  f o r m a t i o n s  i n  t h e  S t a t e  o f  N e w  Y o r k :

B i n g h a m t o n .  T h i s  a r e a  i s  o f  s p e c i a l  i n t e r e s t  b e c a u s e  h i g h
leve ls  o f  radon have  been observed  in  water .

U n d e f o r m e d  S e d i m e n t s .  R e l a t i v e l y  u n d e f o r m e d  P a l e o z o i c  s e d i -
ments  domina te  cen t ra l  and  sou thern  New York ,  f rom A lbany  to
B u f f a l o ,  a n d  s o u t h  t o  B i n g h a m t o n .  N Y S E R D A  d a t a  i n d i c a t e  t h a t
s o m e  h i g h  r a d o n  c o n c e n t r a t i o n s  h a v e  b e e n  f o u n d  i n  t h i s  r e g i o n .

Metamorph ic  Rock .  The  Ad i rondack  metamorph ic / igneous  rocks  a re
a n a l o g o u s  t o  t h o s e  a s s o c i a t e d  w i t h  h i g h  r a d o n  c o n c e n t r a t i o n s  i n
w a t e r  i n  M a i n e .

Defo rmed Sed iments  and  Rock .  Eas t  o f  A lbany ,  and  ex tend ing
d o w n  t o  N e w  Y o r k  C i t y ,  t h e r e  i s  a  b e l t  o f  c o m p l e x  d e f o r m e d ,
o rogen ic  sed iments  and  metamorph ic  rocks ,  wh ich  i s  cons idered  a
d i s c r e t e  g e o l o g i c a l  r e g i o n .

S t a t e n  I s l a n d .  S t a t e n  I s l a n d  i s  i n  p a r t  u n d e r l a i n  b y  T r i a s s i c
s e d i m e n t s  s i m i l a r  t o  t h o s e  a s s o c i a t e d  w i t h  u n u s u a l l y  h i g h  c o n -
c e n t r a t i o n s  o f  r a d o n  i n  t h e  P r i n c e t o n ,  N e w  J e r s e y ,  a r e a .

L o n g  I s l a n d .  M u c h  o f  L o n g  I s l a n d  i s  u n d e r l a i n  b y  g l a c i a l  s e d i -
m e n t s ,  s o  r a d o n  l e v e l s  s h o u l d  b e  l o w .

N e w  Y o r k  C i t y .  T h i s  i s  n o t  a  s e p a r a t e  g e o l o g i c a l  r e g i o n ,  b u t
t h e  s i z e  o f  t h e  c i t y  w a r r a n t s  i t s  i n d i v i d u a l  c o n s i d e r a t i o n .
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T a b l e  2 - 3  s h o w s  a v e r a g e  r a d o n  r e a d i n g s  f o r  t h e  s e v e n  g e o g r a p h i c a l  s t r a t a .  T h e
r e a d i n g s  a r e  h i g h e s t  i n  t h e  B i n g h a m t o n  f o r m a t i o n  w i t h  a n  a r i t h m e t i c  m e a n  o f  o v e r
3  p i c o c u r i e s  p e r  l i t e r .  T h e  r a d o n  r e a d i n g s  i n  t h i s  s t r a t u m  r a n g e d  f r o m  . 0 9  p i c o -
c u r i e s  p e r  l i t e r  t o  3 9 . 8  p i c o c u r i e s  p e r  l i t e r  w i t h  a  m e d i a n  o f  1 . 3 1 .  U n d e f o r m e d
sed iments  and  de fo rmed sed iments  s t ra ta  had  the  nex t  h ighes t  mean radon read ings .
Read ings  in  New York  C i ty ,  Long Is land ,  and Sta ten  Is land  are  low w i th  mean
v a l u e s  o f  l e s s  t h a n  1  p i c o c u r i e  p e r  l i t e r  o f  r a d o n .  F o r  a  m o r e  d e t a i l e d  d e s c r i p -
t i o n  o f  t h e  s a m p l i n g  p r o c e s s  a n d  t h e  s a m p l e  s t r a t a ,  s e e  A p p e n d i x  C .

2.7 SURVEY DATA COLLECTION

T o  c o l l e c t  t h e  d a t a  f o r  i m p l e m e n t i n g  t h e  e x p e r i m e n t a l  d e s i g n ,  w e  h a v e
conduc ted  four  te lephone surveys :

Basel ine survey of  homeowners in NYSERDA measurement study (moni-
t o r e d  g r o u p )  i n i t i a t e d  i n  M a y  1 9 8 6  a n d  c o m p l e t e d  i n  J u n e  1 9 8 6 .

B a s e l i n e  s u r v e y  o f  h o m e o w n e r s  n o t  p a r t i c i p a t i n g  i n  t h e  s t u d y

1 9 8 6 .
( c o m p a r i s o n  g r o u p )  i n i t i a t e d  i n  J u n e  1 9 8 6  a n d  c o m p l e t e d  i n  J u l y

.

Fo l lowup survey  o f  mon i to red  g roup  in  December  1986  and  January
1987.

Fol lowup survey of  comparison group in December 1986 and January
1987.

A p p e n d i x  D  c o n t a i n s  t h e  s u r v e y  q u e s t i o n n a i r e s .  T a b l e s  2 - 4  a n d  2 - 5  i n d i c a t e
t h a t  t h e  d a t a  c o l l e c t i o n  e f f o r t s  h a v e  b e e n  v e r y  e f f e c t i v e .  F o r  t h e  m o n i t o r e d

g r o u p ,  t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y s  a c h i e v e d  c o m p l e t i o n  r a t e s  o f  9 7  p e r -
c e n t  a n d  9 1  p e r c e n t .  F o r  t h e  c o m p a r i s o n  g r o u p ,  t h e  i n i t i a l  r a n d o m  d i g i t  d i a l -
i n g  s u r v e y  y i e l d e d  a  5 0  p e r c e n t  c o m p l e t i o n  r a t e  i n  r e a c h i n g  t h e  d e s i r e d
( a p p r o x i m a t e l y )  2 5 0  i n t e r v i e w s .  S e v e n t y  p e r c e n t  o f  t h i s  c o m p a r i s o n  g r o u p
c o m p l e t e d  t h e  f o l l o w u p  s u r v e y .  E x p e r i e n c e d  p r o f e s s i o n a l  i n t e r v i e w e r s ,  w h o
r e c e i v e d  e x t e n s i v e  t r a i n i n g  f o r  b o t h  s e t s  o f  s u r v e y s ,  c o n d u c t e d  t h e  i n t e r v i e w s
f r o m  R e s e a r c h  T r i a n g l e  I n s t i t u t e ’ s  ( R T I ’ s )  T e l e p h o n e  S u r v e y  C e n t e r .

2.8 HOMEOWNER PROFILE

The average  homeowner  in  our  New York  samp le  i s  a  wh i te  fema le  in  her
m i d - f o r t i e s  w h o  h a s  h a d  s o m e  c o l l e g e  e d u c a t i o n ,  h a s  l i v e d  i n  h e r  p r e s e n t  h o m e
f o r  a p p r o x i m a t e l y  1 5  y e a r s ,  a n d  h a s  a n  a n n u a l  b e f o r e - t a x  f a m i l y  i n c o m e  o f
approx imate ly  $30 ,000 .  Severa l  o f  the  means  - -  the  mon i to red  and  compar ison
s a m p l e s  - -  s h o w  d i f f e r e n c e s  t h a t  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  H o w e v e r ,  t h e
n u m e r i c a l  m a g n i t u d e s  o f  t h e  d i f f e r e n c e s  a r e  s o  s m a l l  t h a t  t h e y  a r e  u n l i k e l y  t o
a f f e c t  a n y  s u b s e q u e n t  s t a t i s t i c a l  c o m p a r i s o n s  o f  t h e  g r o u p s .  I n d e e d ,  t h e
d i f f e r e n c e s  a r e  l a r g e l y  e x p l a i n e d  b y  t h e  d i s p a r i t y  i n  s a m p l e  s i z e s .  T h e  s a m e
t e s t s  f o r  t h e  r e s p o n d e n t s  w h o  c o m p l e t e d  t h e  f o l l o w u p  i n t e r v i e w s  s h o w  o n l y  t h e
d i f f e r e n c e  i n  a g e s  h a s  r e m a i n e d  s t a t i s t i c a l l y  s i g n i f i c a n t :  T e s t s  f o r  d i f f e r -
e n c e s  b e t w e e n  t h e  b a s e l i n e  a n d  f o l l o w u p  s a m p l e s  i n  T a b l e  2 - 6  i n d i c a t e d  t h a t
a t t r i t i o n  h a s  n o t  a f f e c t e d  t h e  c h a r a c t e r i s t i c s  o f  o u r  p a n e l .
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TABLE 2-3. WEIGHTED SUMMARY STATISTICS (pCi/L) FOR THE NEW YORK STATE
RADON STUDY, OVERALL AND BY GEOGRAPHIC STRATA

Arithmetic Geometric
Arithmetic standard Geometric standard 90th

mean error mean error Median percentile Range

State 1.39 0.05 0.88 1.03 0.86 2.51 0.06 -  39.8

Binghamton 3.34 0.30 1.60 1.08 1.31 8.81 0.09 - 39.8

Undeformed 1.58 0.10 0.95 1.04 0.95 3.21 0.07 - 28.4
sediments

Metamorphic
sediments

1.09 0.08 0.74 1.05 0.81 1.86 0.06 - 21.6

Deformed
sediments
and rock

1.82 0.18 1.11 1.07 1.06 3.42 0.08 - 20.9

Staten Island

Long Island

New York City

0.75 0.06 0.63 1.09 0.63 1.22 0 . 1 9 -  2 . 4

0.87 0.04 0.69 1.05 0.73 1.75 0 . 0 7 -  3 . 4

0.81 0.08 0.63 1.13 0.78 1.46 0 . 0 8 -  2 . 4

Exp(s) where s is the standard error of the weighted mean of LN(x).
Arithmetic means significantly different among seven geographic strata.
Geometric means significantly different among seven’geograhic strata.
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TABLE 2-4. BASELINE AND FOLLOWUP SURVEYS - FREQUENCIES AND RELATIVE FREQUENCIES
OF FINAL INTERVIEW RESULTS FOR NYSERDA HOMEOWNERS

Baseline survey Followup survey

Survey result

Completed interview

Partial data

Unable to contact

Number out of order
or other mechanical problems

Dropped out of panel 12 0.005 12 0.005

Frequency

2,231

38

3

Relative
frequency

0.970

0.017

0.001

Frequency

2,087

6

30

139

Relative
frequency

0.907

0.003

0.013

0.060

Final interview refusal 11 0.005 26 0.011

Other 5 0.002

Total surveys 2,300 1,0000 2,300 1 , 0 0 0 0

TABLE 2-5. COMPARISON GROUP HOMEOWNERS: FINAL INTERVIEW STATUS
BASELINE AND FOLLOWUP

Status surveys

Baseline surveya Followup survey

Frequency Percent Frequency Percent

Completed interview 252 49.9 182 72.2

Partial data 1 <1 1 <1

Unable to contact 38 7.6 39 15.4
. . .

Final interview refusal 214 42.5 30 11.9

Total 505 100.0 252 100.0

aTo reach these respondents we contacted 882 ineligible households, 1,499 numbers that were out or order, and
794 unable to complete because of reaching answering machines, or other connection irregularities.

bDoes not add to 100 due to rounding.
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TABLE 2-6. SOCIOECONOMIC CHARACTERISTICS OF SURVEY SAMPLES

Variable Baseline

Monitored

Followup Both Baseline

Comparison

Followup Both

Age
Mean
Median
S.D.

Education
Mean
Median
S.D.

Income
Mean
Median
S.D.

Years lived at
this address

Mean
Median
S.D.

Race
Mean
Median
S.D.

Sex
Mean
Median
S.D.

47.2 47.3 47.3 44.1* 45.1* 45.1
46.0 46.0 46.0 43.0 44.0 44.0
14.4 14.2 14.2 15.6 15.4 15.4

13.4 13.4 13.4 13.3 13.5 13.5
12.0 12.0 12.0 12.0 12.0 12.0
2.4 2.4 2.4 2.3 2.5 2.5

31,440 31,567 31,567 32,106 32,854 32,654
30,000 30,000 30,000 30,000 30,000 30,000
16,237 16,246 16,246 13,266 15,713 15,173

15.2 15.2 15.2 14.3 15.0 15.0
12.0 13.0 13.0 10.0 10.0 10.0
12.2 12.0 12.0 12.1 12.3 12.3

1.05 1.05 1.05 1.09* 1.07 1.07
1.00 1.00 1.00 1.00 1.00 1.00
0.31 0.29 0.29 0.36 0.35 0.35

1.56 1.56 1.56 1.66* 1.63 1.63
2.00 2.00 2.00 2.00 2.00 2.00
0.49 0.49 0.49 0.46 0.46 0.46

a Race is defined as follows:
1 = Caucasian
2 = Black
3 = Hispanic
4 = Asian or Pacific Islander
5 = Native American Indian

b Sex is defined as follows:
1 = male
2 = female

*Indicates a statistically significant difference in means
between the monitored sample and comparison sample.
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2.9  IMPLICATIONS

T h e  r e s e a r c h  d e s i g n  i s  u n i q u e  i n  t h a t  i t  p r o v i d e s  a n  o p p o r t u n i t y  t o  m o n i -
t o r  a n d  t r a c k  2 , 3 0 0  h o u s e h o l d s  a s  t h e y  c h a n g e  t h e i r  p e r c e p t i o n s  o f  t h e  r i s k
p o s e d  b y  e x p o s u r e  t o  r a d o n  a n d  u l t i m a t e l y  d e c i d e  w h e t h e r  m i t i g a t i o n  a c t i o n s
are  needed .  The  compar ison  samp le  o f  homeowners  s t reng thens  the  ab i l i t y  o f
t h e  s t u d y  t o  e v a l u a t e  i n f o r m a t i o n  p r o g r a m s  a s  d i s t i n c t  f r o m  t h e  e f f e c t s  o f  t h e
mon i to r ing  p rogram.

T o  t a k e  a d v a n t a g e  o f  t h i s  o p p o r t u n i t y ,  w e  s t r u c t u r e d  a  d e s i g n  t h a t  a l l o w s
d i f f e r e n c e s  i n  t h e  e f f e c t s  o f  v a r i o u s  i n f o r m a t i o n  t r e a t m e n t s  t o  b e  e v a l u a t e d
b y  c o n s i d e r i n g  l e a r n i n g ,  r i s k  p e r c e p t i o n s ,  a n d  m i t i g a t i n g  b e h a v i o r .  T h e s e
t r e a t m e n t s  i n c l u d e  s p e c i f i c a l l y  d e s i g n e d  b r o c h u r e s  t o  e v a l u a t e  w h e t h e r  p e o p l e
u s e  n u m e r i c a l  r i s k  i n f o r m a t i o n  t o  f o r m  t h e i r  r i s k  p e r c e p t i o n s  a n d  w h e t h e r  a
d i r e c t i v e  t o n e  l e a d s  t o  b e t t e r  a s s e s s m e n t s  o f  p e r s o n a l  r i s k s .  T h e  d e s i g n  a l s o
cons iders  poss ib le  in te rdependenc ies  among these  r i sk -communica t ion  i ssues .
A l s o  i n c l u d e d  i n  t h e  d e s i g n  a r e  t h e  E P A  C i t i z e n ’ s  G u i d e  a n d  a  f a c t  s h e e t .
T h i s  d e s i g n  p e r m i t s  s p e c i f i c  a t t r i b u t e s  o f  a  r i s k  c o m m u n i c a t i o n  p r o g r a m  t o  b e
e v a l u a t e d  i n  s t a t i s t i c a l  t e r m s .

T o  s t u d y  p e o p l e ’ s  b e h a v i o r  u n d e r  a c t u a l  c i r c u m s t a n c e s ,  t h e  r e s e a r c h
d e s i g n  h a d  t o  m e e t  c e r t a i n  c o n s t r a i n t s .  A l l  s u b j e c t s  w e r e  t r e a t e d  e q u a l l y  a n d
t h e r e  w e r e  n o  e x t r e m e  v a r i a t i o n s  i n  s u b s t a n c e  o r  t o n e .  B e c a u s e  p r o v i s i o n  o f
i n f o r m a t i o n  i s  b o t h  a  c o m p o n e n t  o f  t h e  r e s e a r c h  a n d  a  r i s k  i n f o r m a t i o n  p o l i c y
a c t i o n , t h e  d e s i g n  w a s  s t r u c t u r e d  t o  c o r r e s p o n d  t o  t h e  a c t u a l  p o l i c y  p o s i t i o n s
o f  E P A  a n d  t h e  N e w  Y o r k  S t a t e  A g e n c i e s .  W h i l e  t h e s e  a r e  i m p o r t a n t  q u a l i f i c a -
t i o n s ,  t h e  d e s i g n  d o e s  i n c l u d e  s u f f i c i e n t  v a r i a t i o n  t o  a d d r e s s  s e v e r a l  i m p o r -
t a n t  r i s k  c o m m u n i c a t i o n  i s s u e s  a n d  t o  p r o v i d e  a n  e v a l u a t i o n  o f  t h e  e f f e c t i v e -
ness  o f  such  communica t ions  in  reduc ing  r i sks  f rom radon  exposure .
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CHAPTER 3

INFORMATION AND LEARNING

3.1 INTRODUCTION

Th is  chap te r  cons iders  how the  New York  homeowners  used  the  in fo rmat ion
m a t e r i a l s  t o  l e a r n  a b o u t  r a d o n .  I n  t h e  p r o c e s s  w e  e x a m i n e  t h e  i n f l u e n c e  o f
h o u s e h o l d  c h a r a c t e r i s t i c s  a n d  t h e  f e a t u r e s  o f  t h e  i n f o r m a t i o n  m a t e r i a l s  o n
t h a t  l e a r n i n g .  O u r  a n a l y s i s  i s  b a s e d  o n  t w o  r a d o n  q u i z z e s  t h a t  w e r e  a d m i n i s -
t e r e d  i n  t h e  b a s e l i n e  i n t e r v i e w  a n d  f o l l o w u p  i n t e r v i e w s .  T h e  f o l l o w u p  q u i z
i n c l u d e d  f o u r  q u e s t i o n s  f r o m  t h e  b a s e l i n e  i n t e r v i e w  t h a t  m a n y  r e s p o n d e n t s  h a d
t r o u b l e  a n s w e r i n g .  T h e  t w o  n e w  q u e s t i o n s  a s k e d  a b o u t  k e y  c o n c e p t s  t h a t  w e r e
e m p h a s i z e d  i n  t h e  i n f o r m a t i o n  m a t e r i a l s .  T h e  r e p e a t  p e r f o r m a n c e  a n a l y s i s
a l l o w s  u s  t o  e v a l u a t e  t h e  e f f e c t s  o f  t h e  i n f o r m a t i o n  m a t e r i a l s  o n  l e a r n i n g .
R e s u l t s  f r o m  t h e  c o m p a r i s o n  s a m p l e  p r o v i d e  a d d i t i o n a l  p e r s p e c t i v e  o n  l e a r n i n g
t h a t  m a y  t a k e  p l a c e  i n d e p e n d e n t  o f  t h e  i n f o r m a t i o n  m a t e r i a l s .

T h e  l e a r n i n g  a n a l y s i s  a d d r e s s e s  t w o  i m p o r t a n t  a s p e c t s  o f  r i s k  c o m m u n i c a -
t i o n  e f f e c t i v e n e s s .  F i r s t ,  t h e  p a t t e r n s  o f  r e s p o n s e s  c a n  t e l l  u s  w h a t  p e o p l e
know,  and  don ’ t  know,  about  var ious  aspec ts  o f  radon,  and  whether  the
b r o c h u r e s  c h a n g e d  t h a t  k n o w l e d g e .  S e c o n d ,  t h e  l e a r n i n g  p a t t e r n s  c a n  y i e l d
i n s i g h t s  f o r  u n d e r s t a n d i n g  t h e  r i s k  p e r c e p t i o n  i s s u e s  t h a t  a r e  c o n s i d e r e d  i n
t h e  n e x t  c h a p t e r .  O u r  i n t u i t i o n  s u g g e s t s  t h a t  s y s t e m a t i c a l l y  l i n k i n g  m o d e l s
o f  l e a r n i n g  a n d  r i s k  p e r c e p t i o n  w o u l d  c o n t r i b u t e  t o  a n  e v a l u a t i o n  o f  t h e
e f f e c t i v e n e s s  o f  t h e  b r o c h u r e s  i n  c o m m u n i c a t i n g  r i s k .  S u c h  l i n k a g e s ,  h o w e v e r ,
r e m a i n  o n  t h e  l i s t  o f  f u t u r e  r e s e a r c h  a c t i v i t i e s .

3.2 RADON INFORMATION AND AGGREGATE LEARNING

O n e  d i m e n s i o n  o f  t h e  e f f e c t i v e n e s s  o f  a n  i n f o r m a t i o n  p r o g r a m  a s  a  p o l i c y
i n s t r u m e n t  i s  w h e t h e r  i t  s u c c e s s f u l l y  t r a n s f e r s  n e w  i n f o r m a t i o n  t o  t h e  t a r g e t
aud ience .  The  homeowners ’  pe r fo rmance  on  the  radon  qu izzes  p rov ides  our  p r i -
m a r y  b a s i s  f o r  e v a l u a t i n g  t h e  i n f o r m a t i o n  t r a n s f e r .  B e c a u s e  t h e r e  w a s  a  s h o r t
t i m e  b e t w e e n  i n t e r v i e w s ,  a n d  t h e  f o l l o w u p  i n t e r v i e w  h a d  t o  c o n s i d e r  m a n y
i s s u e s ,  w e  c o u l d  n o t  r e p e a t  a l l  t h e  r a d o n  q u i z  q u e s t i o n s .  T o  a s s e s s  l e a r n i n g ,
w e  s e l e c t e d  q u e s t i o n s  f r o m  t h e  b a s e l i n e  q u i z  t h a t  h a d  a  h i g h  p e r c e n t a g e  o f
i n c o r r e c t  a n s w e r s  b u t  p e r t a i n e d  t o  r a d o n  r i s k  a n d  m i t i g a t i o n .  W e  a d d e d  t w o
n e w  q u e s t i o n s  t h a t  a d d r e s s e d  k e y  r i s k  i s s u e s ,  s u c h  a s  t h e  d i f f e r e n c e  b e t w e e n
l i f e t i m e  a n d  a n n u a l  r i s k s  f r o m  r a d o n  e x p o s u r e  a n d  t h e  p o t e n t i a l  f o r  s y m p t o m s
f r o m  r a d o n  e x p o s u r e .  T a b l e  3 - 1  p r o v i d e s  t h e  t e x t  o f  t h e  q u e s t i o n s  u s e d  i n  t h e
r a d o n  q u i z z e s  f o r  t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y s .  T h o s e  i d e n t i f i e d  w i t h  a n
a s t e r i s k  c o r r e s p o n d  t o  t h e  r e p e a t e d  q u e s t i o n s .  W e  a d m i n i s t e r e d  t h e  q u i z  t o
b o t h  t h e  m o n i t o r e d  a n d  c o m p a r i s o n  s a m p l e .  B e c a u s e  o f  t i m e  l i m i t a t i o n s ,  o u r
a n a l y s i s  p r i m a r i l y  c o n s i d e r s  t h e  m o n i t o r e d  s a m p l e .
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TABLE 3-1. RADON QUIZ QUESTIONS

Question
numbera Text of question

Correct
answer

A. Baseline Survey

1 Is radon a
a. Colorless, odorless gas
b. Or a chemical given off by radar equipment
c. Don’t know a

2 Is radon caused by
a. Industrial pollution
b. Or the natural breakdown of uranium
c. Don’t know b

*3 Are high levels of radon likely to cause
a. Minor skin problems
b. Or lung cancer
c. Don’t know b

4 Does the amount of radon in a building depend mainly on the
a. Type of machines or appliances in it
b. Or the amount of radon in the underlying soil
c. Don’t know c

5 Do the risks from radon exposure
a. Increase the longer you are exposed
b. Or stay the same no matter how long you are exposed
c. Don’t know a

*6

a

*7

When radon is measured in a building, the level will
a. Depend on the time of year it is measured
b. Not depend on the time of year it is measured
c. Don’t know

Are radon levels usually higher in the
a. Basement or lowest floor
b. Or the highest floor
c. Don’t know a

8 Will people’s risk from radon exposure
a. Increase if they smoke
b. Or stay about the same if they smoke
c. Don’t know a

9 Can the level of radon in a home or building be reduced by
a. Increasing the amount of air ventilation
b. Or by adding attic insulation
c. Don’t know a

*10 Are household appliances such as furnaces or clothes dryers likely to
a. Increase the amount of radon by lowering inside air pressure
b. Or decrease the amount of radon by venting’it outside
c. Don’t know a

11 Would the effectiveness of ways to reduce radon in homes or buildings
a. Be the same for all housing or building types
b. Or depend on the features of each home or building
c. Don’t know b

12 Will drawing radon away from the home or building before it enters
a. Usually involve several thousand dollars and an experienced contractor
b. Or depend on the features of each home or building
c. Don’t know b

aThe question numbers indicate the position of the questions on each survey. With the baseline survey they were presented
first to prevent respondents’ answers to other questions affecting their performance on the radon quiz. In the followup survey,
the questions were at the end of the interview to attempt to limit the information that would be lost by homeowners refusing to
repeat the quiz.

3-2 (continued)



TABLE 3-1. RADON QUIZ QUESTIONS (con.)

Question
numbera Text of question

a. Followup Survey

correct
answer

b

31 (3)

b

32

b

33 (6)

a

34 (7)

a

36

a

36 (10)

Are high levels of radon likely to cause
a. Minor skin problems
b. Or lung cancer
c. Don’t know

High levels of radon exposure
a. Will irritate the throat and eyes
b. Or will not irritate the throat and eyes
c. Don’t know

When radon is measured indoors, the level
a. Will depend on whether the house is closed up
b. Or will not depend on whether the house is closed up
c. Don’t know

Are radon levels usually higher
a. In the basement or lowest floor
b. Or on the highest floor
c. Don’t know

Are people’s risk from one year of radon exposure
a. Much lower than their risk from a lifetime exposure
b. Or about the same as their risk from a lifetime exposure
c. Don’t know

Are household appliances such as furnaces or clothes dryers likely to
a. Increase the amount of radon by lowering inside air pressure
b. Or decrease the amount of radon by venting it outside
c. Don’t know a

aThe question numbers indicate the position of the questions on each survey. With the baseline survey they were presented
first to prevent respondents’ answers to other questions affecting their performance on the radon quiz. In the followup survey,
the questions were at the end of the interview to attempt to limit the information that would be lost by homeowners refusing to
repeat the quiz.
b The number in parentheses are the questions considered to be equivalent from the baseline survey.
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T a b l e  3 - 2  s u m m a r i z e s  t h e  t e s t  r e s u l t s  f o r  t h e  m o n i t o r e d  a n d  t h e  c o m p a r i -
s o n  s a m p l e s  f o r  t h r e e  s e t s  o f  q u e s t i o n s  g r o u p e d  a c c o r d i n g  t o  t h e  t y p e  o f
i n f o r m a t i o n  r e q u e s t e d  b y  t h e  q u e s t i o n s  - -  r i s k  m e a s u r e m e n t ,  a n d  m i t i g a t i o n .
The NYSERDA monitored sample results are summarized in two ways -- for the sam-
p l e  a s  a  w h o l e  a n d  a l s o  w i t h  t h e  s a m p l e  g r o u p e d  a c c o r d i n g  t o  t h e  i n f o r m a t i o n
t r e a t m e n t s  t h e y  r e c e i v e d .  T h e  r o w s  i n  t h e  t a b l e  c o r r e s p o n d  t o  t h e  p e r c e n t a g e
o f  c o r r e c t  a n s w e r s  f o r  g r o u p s  o f  h o m e o w n e r s  i n c l u d e d  i n  t h e  d e s i g n .  P e r -
c e n t a g e s  a r e  g i v e n  f o r  b o t h  t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y  r e s p o n s e s .  T h e
c o l u m n s  l a b e l e d  Z  a r e  t h e  s t a n d a r d  n o r m a l  s t a t i s t i c  f o r  t e s t i n g  w h e t h e r  o r  n o t
t h e  p r o p o r t i o n s  a r e  e q u a l .  ( T h e  c r i t i c a l  v a l u e  i s  1 . 6 4 5  f o r  a  o n e - t a i l e d  t e s t
a t  t h e  0 . 0 5  l e v e l  o f  s i g n i f i c a n c e . )

T h e  m i t i g a t i o n  c o l u m n  r e p o r t s  t h e  p e r c e n t a g e  o f  c o r r e c t  a n s w e r s  f o r  o n l y
o n e  o f  t h e  m i t i g a t i o n  q u e s t i o n s  - -  t h e  o n e  t h a t  w a s  r e p e a t e d  i n  t h e  t w o  s u r v e y s .
T h i s  c o n t r a s t s  w i t h  o u r  t r e a t m e n t  o f  t h e  g e n e r a l  r i s k  a n d  m e a s u r e m e n t  c a t e -
g o r i e s  w h e r e  t h e  p e r c e n t a g e s  r e l a t e  t o  a l l  t h e  q u e s t i o n s  c l a s s i f i e d  i n  e a c h
category  fo r  each  survey ,  even when the  ques t ions  were  no t  the  same.

We have  focused  p r imar i l y  on  the  r i sk  and  measurement  i ssues  because  they
a r e  m o r e  p e r t i n e n t  t o  t h i s  p h a s e  o f  o u r  r e s e a r c h .  M o r e  e m p h a s i s  w i l l  b e  g i v e n
t o  m i t i g a t i o n  i n  t h e  f o l l o w u p  o f  t h e  a n n u a l  r e a d i n g s  w h e n  h o m e o w n e r s  w i l l  h a v e
t w o  m o r e  r e a d i n g s  u p o n  w h i c h  t o  b a s e  a  m i t i g a t i o n  d e c i s i o n .

S e v e r a l  i n t e r e s t i n g  f i n d i n g s  e m e r g e  f r o m  t h e  o v e r a l l  t e s t  r e s u l t s  i n c l u d -
i n g :

Compar ing  the  base l ine  (B )  and  fo l l owup  (F )  co lumns ,  the
NYSERDA sample  showed s ign i f i can t  inc reases  in  learn ing  on  a l l
t h r e e  g r o u p s  o f  q u e s t i o n s .  T h e y  a n s w e r e d  9 1  p e r c e n t  o f  t h e
m e a s u r e m e n t  q u e s t i o n s  c o r r e c t l y  i n  t h e  f o l l o w u p  s u r v e y  a n d  6 3
p e r c e n t  o f  t h e  r i s k  q u e s t i o n s .  U s i n g  t h e  r e p e a t e d  m i t i g a t i o n
ques t ion ,  the  percen tage  o f  homeowners  answer ing  cor rec t l y
inc reased  f rom 14  to  38  percen t .

The  homeowners  who rece ived  the  fac t  shee t  d id  no t  demons t ra te
a n y  i m p r o v e m e n t  o n  t h e  r i s k  q u e s t i o n s  i n  t h e  f o l l o w u p  s u r v e y .
They  d id  exh ib i t  improvement  w i th  the  measurement  and  mi t iga-
t i o n  q u e s t i o n s .  N o n e t h e l e s s ,  t h e  p e r f o r m a n c e  l e v e l  i n  a l l
t h r e e  c a t e g o r i e s  w a s  b e l o w  t h a t  f o r  h o m e o w n e r s  r e c e i v i n g  a n y  o f
t h e  f i v e  b r o c h u r e s .  F o r  r i s k  q u e s t i o n s  t h e  f a c t - s h e e t  g r o u p
fa red  abou t  as  we l l  as  the  compar ison  samp le  who  had  rece ived
n o  i n f o r m a t i o n .

T h e  v a l u e s  f o r  t h e  p e r c e n t a g e  c o r r e c t  r e s p o n s e s  d o  d i f f e r
a c r o s s  i n f o r m a t i o n  t r e a t m e n t s  b u t  d i s t i n g u i s h i n g  t h e  c o n t r i b u -
t i o n s  o f  e a c h  t y p e  o f  b r o c h u r e  t o  l e a r n i n g  i s  d i f f i c u l t .  G e n -
e r a l l y ,  a l l  b r o c h u r e s  d o m i n a t e  t h e  f a c t  s h e e t  i n  b o t h  t h e  l e v e l
o f  k n o w l e d g e  e x h i b i t e d  i n  t h e  f o l l o w u p  s u r v e y  a n d  t h e  e x t e n t  o f
l e a r n i n g  i n d i c a t e d  b y  t h e  i m p r o v e m e n t  f r o m  t h e  b a s e l i n e  t o  t h e
f o l l o w u p  r e s u l t s .
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TABLE 3-2. PERCENT CORRECT BY CLASS OF QUESTIONa

information
received b c

NYSERDA sample

Full sample

Fact sheet

COQUANT

COQUAL

CAQUANT

CAQUAL

EPA

Comparison sample

General risk Measurement Mitigation

B F Z B  F  Z B F Z

51.6 62.6 12.82 53.6 91.2 50.50 14.1 38.3

52.4 54.5 1.23 57.0 86.0 18.86 12.0 22.1

52.5 63.1 4.67 57.2 93.6 19.38 15.0 52.6

52.8 65.7 5.67 56.9 93.0 18.80 18.0 45.2

50.2 66.2 7.03 57.9, 92.1 17.57 12.3 44.3

48.2 65.7 5.67 53.9 94.2 21.46 14.7 48.3

52.3 67.2 6.44 55.8 93.5 18.49 14.5 34.3

37.5 55.0 6.30 32.5 66.7 11.39 15.9 19.1

18.59

4.65

10.78

7.54

9.34

9.04

5.71

0.88

a
B designates the baseline survey, F designates the followup survey and Z the standard normal test statistic using the

normal approximation to the binomial.
b The baseline survey had a total of twelve questions. Ten of these were classified into one of the three categories: general
risk (3). measurement (3), and mitigation (4).
c The followup survey had a total of six questions. When these were classified, three were general risk, two measurement,
and one mitigation.
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The  compar i son  g roup  has  a  lower  leve l  o f  know ledge  in  a l l
ca tegor ies  in  the  fo l lowup survey  than  the  NYSERDA househo lds .
N o n e t h e l e s s ,  t h i s  c o m p a r i s o n  g r o u p ’ s  r e s u l t s  d o  i n d i c a t e  t h a t
t h e r e  w a s  s i g n i f i c a n t  l e a r n i n g  f o r  t h e  r i s k  a n d  m e a s u r e m e n t
q u e s t i o n s .  T h i s  l e a r n i n g  m a y  h a v e  r e s u l t e d  f r o m  i n c r e a s e d
a w a r e n e s s  c a u s e d  b y  o u r  f i r s t  i n t e r v i e w s  b r i n g i n g  r a d o n  t o
t h e i r  a t t e n t i o n ,  o r  i t  m i g h t  s i m p l y  r e f l e c t  t h e  m e d i a  a t t e n t i o n
g i v e n  t o  t h e  s u b j e c t  d u r i n g  t h e  i n t e r v e n i n g  t i m e .

O v e r a l l ,  t h e  p e r f o r m a n c e  o f  h o m e o w n e r s  o n  t h e  q u i z z e s  i m p l i e s  t h a t  t h e y
k n o w  t h e  m o s t  a b o u t  m e a s u r i n g  r a d o n ,  b u t  t h e y  s t i l l  h a v e  a  l o t  t o  l e a r n  a b o u t
t h e  r i s k s  a s s o c i a t e d  w i t h  r a d o n ,  a n d  e s p e c i a l l y  w a y s  t o  m i t i g a t e  t h o s e  r i s k s .
A t  t h i s  s t a g e ,  t h e  c o m p a r i s o n  g r o u p  s h o w s  i n c r e a s e d  l e a r n i n g  b u t  t h e  s o u r c e  o f
l e a r n i n g  i s  u n c l e a r .

A n  e a r l i e r  a n a l y s i s  o f  t h e  b a s e l i n e  s u r v e y  ( s e e  S m i t h  e t  a l .  [ 1 9 8 7 ] )
s h o w e d  t h a t  r e s p o n d e n t s ’  c h a r a c t e r i s t i c s  a n d  a t t i t u d e s  d i d  a f f e c t  t h e  n u m b e r
o f  c o r r e c t  r e s p o n s e s  o n  t h e  r a d o n  q u i z .  T a b l e  3 - 3  d e f i n e s  t h e  v a r i a b l e s  u s e d
i n  t h i s  a n a l y s i s  a s  w e l l  a s  i n  t h e  s u b s e q u e n t  a n a l y s e s  i n  t h i s  c h a p t e r .  T h e
f i r s t  c o l u m n  i n  T a b l e  3 - 4  r e p e a t s  t h e  e s t i m a t e d  m o d e l  f o r  t h e  t o t a l  n u m b e r  o f
c o r r e c t  a n s w e r s  i n  t h e  b a s e l i n e  s u r v e y ’ s  r a d o n  q u i z .  T h e  m o s t  i m p o r t a n t
e x p l a n a t o r y  f a c t o r s  w e r e  a g e ,  s e x ,  e d u c a t i o n ,  p r i o r  k n o w l e d g e  o f  r a d o n ,  a n d
w h e t h e r  a  p e r s o n  u s u a l l y  w a i t s  u n t i l  h e  h a s  a  l o t  o f  i n f o r m a t i o n  b e f o r e  m a k i n g
a  d e c i s i o n .  W e  f o u n d  o l d e r  p e o p l e  p e r f o r m e d  p o o r l y  o n  t h e  t o t a l  n u m b e r  o f
c o r r e c t  a n s w e r s  a s  w e l l  a s  w h e n  s u b s e t s  o f  q u e s t i o n s  f o r  g e n e r a l  r i s k ,  m e a s -
u r e m e n t ,  a n d  m i t i g a t i o n  w e r e  a n a l y z e d  s e p a r a t e l y .  P r i o r  a w a r e n e s s  a n d  h i g h e r
educa t ion  leve ls  improved  per fo rmance .

T o  i n v e s t i g a t e  t h e  e f f e c t s  o f  t h e  i n f o r m a t i o n  t r e a t m e n t s  o n  p e r f o r m a n c e ,
w e  c o n s i d e r  t h e  n u m b e r  o f  c o r r e c t  r e s p o n s e s  i n  t h e  r a d o n  q u i z  f r o m  t h e  f o l l o w -
u p  s u r v e y .  A  p e r f e c t  s c o r e  o n  t h e  q u i z  w o u l d  b e  s i x  c o r r e c t  a n s w e r s .  O u r
a n a l y s i s  a l s o  c o n s i d e r s  t h e  n u m b e r  c o r r e c t  f o r  r i s k  a n d  m e a s u r e m e n t  c a t e g o r -
i e s .  T h e  m i t i g a t i o n  c a t e g o r y  i s  e x c l u d e d  b e c a u s e  i t  c o n t a i n s  o n l y  o n e  q u e s -
t i o n .

T a b l e  3 - 4  a l s o  r e p o r t s  t h e  r e s u l t s  u s i n g  P o i s s o n  r e g r e s s i o n  t o  e s t i m a t e
e a c h  m o d e l .  B e c a u s e  t h e  d e p e n d e n t  v a r i a b l e  i n v o l v e s  a  c o u n t  o f  t h e  c o r r e c t
r e s p o n s e s ,  t h i s  r e g r e s s i o n  a p p r o a c h  t r e a t s  t h e  d e p e n d e n t  v a r i a b l e  a s  t h e  o u t -
c o m e  o f  a  s e t  o f  i n d e p e n d e n t  r e p e a t e d  t r i a l s  t h a t  l e a d  t o  a  d i s c r e t e  r a n d o m
v a r i a b l e ,  r a t h e r  t h a n  a  c o n t i n u o u s  o n e .  T h e  u n d e r l y i n g  m o d e l  a s s u m e s  t h a t  t h e
c o u n t  o f  c o r r e c t  r e s p o n s e s  f o l l o w s  a  P o i s s o n  p r o c e s s ,  w i t h  t h e  p r o b a b i l i t y  o f
t h e  n u m b e r  o f  c o r r e c t  r e s p o n s e s ,  yi, b e  s o m e  i n t e g e r ,  a ,  a s  d e t e r m i n e d  b y
E q u a t i o n  ( 3 . 1 )

O u r  r e g r e s s i o n  m o d e l  a s s u m e s  t h a t  Bi v a r i e s  w i t h  r e s p o n d e n t  a s :

( 3 . 1 )

( 3 . 2 )
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TABLE 3-3. DESCRIPTION OF SOCIOECONOMIC, ATTITUDINAL,
AND TECHNICAL VARIABLES

Variable/name Description

RADON

AGE

EDUCATION

DOCTOR

WAIT

HEAR

TIME READING

UNDERSTAND

COQUANT

COQUAL

CAQUANT

CAQUAL

EPA

UNDLIFRISK

Qualitative variable (0,1) = 1 if respondent received the EPA Citizen’s Guide.

Qualitative variable (0,1) = 1 if respondent strongly agreed or agreed that the use of radon
risk as a lifetime risk made it easier to understand personal radon risks.

SEX Qualitative variable, male (=1)

Radon reading for 2- months in picocuries per liter.

Age of respondent.

Years of education completed by respondent.

Attitudinal variable (0,1) from the baseline survey = 1 if a respondent indicated that the
statement “you always ask your physician a lot of questions or regularly read articles about
health” described himself very or fairly well.

Attitudinal variable (0,1) from the baseline survey = 1 if statement: “you usually wait until
you have a lot of information before you decide to buy something new like an appliance”
described himself very or fairly well.

Qualitative variable (0.1) from baseline survey = 1 if respondent had heard or read about
radon in fast 3 months.

The number of minutes the respondent reported reading the materials explaining how to
interpret the radon readings (in the followup survey).

Qualitative variable (0,1) from followup survey = 1 if the individual correctly located his
reading on the risk charts provided in the brochures designed by the project or in the EPA
Citizen’s Guide.

Qualitative variable (0,1) = 1 if respondent received the brochure with command and
quantitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with command and
qualitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and
quantitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and qualitative
design features
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TABLE 3-4. TOTAL CORRECT RESPONSES WITH FOLLOWUP RADON QUIZ:
POISSON REGRESSION MODELSa

Baseline survey Followup survey

Total correct Total correct Total correct Total correct
for all for all for general risk for radon meas-

Independent
questions questions questions urement questionsb

variables (1) (2) (3) (4) (5) (6) (7) (8)

INTERCEPT 1.4574 9901 9970 .7322 .1108 - .2938 .4108 .2877
(23.101) (12.001) (12.070) (5.192) (0.908) (-1.399) (3.328) (1.397)

RADON - .0084 .0097 .0098 .0126 .0143 .0029 .0039
(2.158) (2.465) (2.500) (2.240) (2.536) (0.474) (0.630)

AGE -.0033 -.0029 -.00029 .0089 -.0045 .0140 -.0011 .0048
(-5.299) (-3.541) (-3.488) . (1.661) (-3.839) (1.764)   (-0.882) (0.615)

AGE2 - - - -.0001 - -.0002 - -.0001
(-2.269) (-2.348) (-0.760)

EDUCATION .0198 .0273 .0267 .0258 .0375 .0356 .0109 .0102
(5.382) (5.779) (5636) (5.426) (5383) (5.074) (1.538) (1.432)

DOCTOR .0302 .0039 .0030 .0100 -.0056 -.0081 .0035 .0038
(1.426) (0.146) (0.116) (0.371) (-0.141) (-0.206) (0.087) (0.098)

TIME READING .0003 .0004 .0004 .0000 .0001 .0000 .0001
(0.586) (0.658) (0.759) (0.013) (0.176) (0.020) (0.086)

COQUANT - .1755 .1335 .1291 .1298 .0670 .0658
(4.623) (3.217) (3.104) (2.280) (1.074) (1.707) (1.064)

COQUAL .1650 .1202 .1166 .1678 .1022 .0798 .0473
(4.268) (2.623) (2.733) (2.938) (1.619) (1382) (0.742)

CAQUANT - .1598 .1206 .1167 .1699 .1085 .0791 .0495
(4.160) (2.917) (2.820) (3.009) (1.772) (1.389) (0.802)

CAQUAL .1874 .1467 .1468 .2037 .1474 .0941 .0661
(5.004) (3.593) (2.982) (3.692) (2.441) (1.663) (1.084)

EPA - .1525 .1258 .1216 .1928 .1499 .0857 . 0 6 5 4
(3.681) (3.089) (2.982) (3.350) (2.505) (1.469) (1.081)

HEAR 2906 .0623 6062 .0595 .1063 .1014 .0222 .0204
(15.990) (2.721) (2.647) (2.597) (3.135) (2.990) (0.650) (0.595)

UNDERSTAND - - .0675 .0682 - .0938 - .0477
(2.523) (2.548) (2.389) (1.179)

WAIT .0801 - - .0019 - .0292 - -
(3.405) (0.064) (0.658)

SEX .0841 - - .0307 .0252 .0320 .0246 .0278
(4.626) (1.307) (0.729) (0.923) (0.704) (0.794)

Log (L) 27,425 10,010 10,013 10,017 156.1 164.13 -276.9 -275.87

X2 2.246.3 642.52 638.3 632.71 746.26 739.01 184.24 183.25

n 2,016 1.936 1,936 1,936 1,936 1,938 1,936 1,936

aThe numbers in parentheses are the ratios of the coefficient to their estimated asymptotic standard errors.
bThe baseline survey contained only two questions in the measurement category. Convergence was satisfied but the summary statistics
indicate large gradients. This model will require further analysis before we can gauge whether there are too few questions for the Poisson
count framework, or whether more extensive search of the likelihood surface is required. The results should be regarded as preliminary.
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T h e  l i k e l i h o o d  f u n c t i o n  c a n  b e  d e r i v e d  f r o m  E q u a t i o n  ( 3 . 1 ) .  T o  e s t i m a t e  t h e
m o d e l  w e  f o l l o w  M a d d a l a ’ s  [ 1 9 8 3 ]  i t e r a t i v e  p r o c e s s .

The Po isson regress ion  approach has  bo th  advantages  and d isadvantages .
I t s  p r i m a r y  a d v a n t a g e  i s  t h a t  i t  a c c o u n t s  f o r  t h e  d i s c r e t e  n a t u r e  o f  t h e
d e p e n d e n t  v a r i a b l e .  I t s  m a i n  d i s a d v a n t a g e  s t e m s  f r o m  t h e  a s s u m p t i o n  t h a t  t h e
m e a n  a n d  v a r i a n c e  o f  t h e  p o p u l a t i o n  o f  c o r r e c t  a n s w e r s  ( f o r  e a c h  t y p e  o f
r e s p o n d e n t )  a r e  e q u a l .  I n  o u r  m o d e l  t h e  m e a n ,  61, m a y  v a r y  w i t h  t h e  Xj's,
w h i c h  a l l o w s  f o r  h e t e r o s c e d a s t i c i t y  a c r o s s  i n d i v i d u a l s ,  b u t  t h e  e q u a l i t y  o f
m e a n s  a n d  v a r i a n c e s  f o r  e a c h  t y p e  o f  r e s p o n d e n t  i s  n o t  o f t e n  u p h e l d .  T h i s
i m p l i e s  t h a t  t h e  e s t i m a t e d  s t a n d a r d  e r r o r s  f o r  t h e  m o d e l ’ s  p a r a m e t e r s  c a n  b e
l o w e r  t h a n  i s  w a r r a n t e d .  I n  a n a l y z i n g  t h e  n u m b e r  o f  p a t e n t  a p p l i c a t i o n s ,
H a u s m a n ,  H a l l ,  a n d  G r i l i c h e s  [ 1 9 8 4 ]  f o u n d  t h a t  t h e  e s t i m a t e d  s t a n d a r d  e r r o r s
f o r  p a r a m e t e r s  i n  a  l i n e a r  m o d e l  e s t i m a t e d  w i t h  m a x i m u m - l i k e l i h o o d  ( M L )  m e t h -
o d s  u n d e r  t h e  a s s u m p t i o n  o f  a  P o i s s o n  p r o c e s s  w e r e  o n e - t h i r d  t h e  o r d i n a r y
l e a s t - s q u a r e s  ( O L S )  e s t i m a t e s .  T h e s e  f i n d i n g s  i m p l y  t h a t  a  M L  e s t i m a t o r  f o r
t h e  v a r i a n c e  c o v a r i a n c e  m a t r i x  c a n  b e  s e n s i t i v e  t o  v i o l a t i o n s  i n  t h e  a s s u m p -
t ion  o f  equa l  means  and  var iances .

Our  mode l  cons iders  severa l  de te rm inan ts  o f  the  average  number  o f  co r rec t
a n s w e r s  i n c l u d i n g  a  h o m e o w n e r ’ s  r a d o n  r e a d i n g s ,  s o c i o e c o n o m i c  c h a r a c t e r i s t i c s ,
p r i o r  a w a r e n e s s  o f  r a d o n ,  a t t i t u d i n a l  v a r i a b l e s ,  a n d  t h e  t y p e  o f  i n f o r m a t i o n
t r e a t m e n t  r e c e i v e d .  T h e  i n f o r m a t i o n  t r e a t m e n t s  a r e  i n c l u d e d  a s  q u a l i t a t i v e
v a r i a b l e s  ( i . e . ,  0 ,  1  v a r i a b l e s )  w i t h  t h e  f a c t  s h e e t  t h e  o m i t t e d  c a t e g o r y
i m p l y i n g  t h a t  e a c h  c o e f f i c i e n t  f o r  t h e  r e m a i n i n g  i n f o r m a t i o n  v a r i a b l e s  i n d i -
c a t e s  i t s  d i f f e r e n t i a l  e f f e c t  o n  t h e  m e a n  c o u n t  o f  c o r r e c t  a n s w e r s .

I n  d i s c u s s i n g  o u r  b a s i c  e s t i m a t e s ,  w e  c o n c e n t r a t e  o n  t h e  r e s u l t s  f o r
M o d e l  3 ,  w h i c h  i s  b a s e d  o n  t h e  t o t a l  n u m b e r  o f  c o r r e c t  a n s w e r s  i n  t h e  f o l l o w u p
s u r v e y .  T h e s e  e s t i m a t e s  i n d i c a t e  s e v e r a l  s i g n i f i c a n t  d e t e r m i n a n t s  o f  t h i s
m e a s u r e  o f  k n o w l e d g e .  T h e  i n f o r m a t i o n  b r o c h u r e s  c o n s i s t e n t l y  i n c r e a s e d  h o m e -
o w n e r s ’  k n o w l e d g e ,  e v e n  a f t e r  a c c o u n t i n g  f o r  t h e  e f f e c t s  o f  a  r a d o n  r e a d i n g
a n d  s o c i o e c o n o m i c  c h a r a c t e r i s t i c s .  A l l  t h e  N Y S E R D A  v e r s i o n s  a n d  t h e  E P A
C i t i z e n ' s  G u i d e  l e a d  t o  h i g h e r  l e v e l s  o f  k n o w l e d g e  t h a n  t h e  f a c t  s h e e t .  W h i l e
t h e  e s t i m a t e d  p a r a m e t e r s  a r e  r a t h e r  c l o s e ,  t h e r e  d o e s  s e e m  t o  b e  a  c o n s i s t e n t
a d v a n t a g e  ( i n  t h e  r e l a t i v e  s i z e  o f  i t s  d i f f e r e n t i a l  o v e r  t h e  f a c t  s h e e t )  t o
t h e  c a j o l e / q u a l i t a t i v e  v e r s i o n  o f  t h e  b r o c h u r e s .  T h e  m e a n  r a d o n  r e a d i n g  i s
a l s o  p o s i t i v e l y  r e l a t e d  t o  t h e  c o u n t  o f  c o r r e c t  a n s w e r s .  I n d i v i d u a l s  w i t h
h i g h e r  r a d o n  r e a d i n g s  s e e m  t o  b e  m o r e  i n c l i n e d  t o  p a y  a t t e n t i o n  t o  t h e  i n f o r -
m a t i o n  p r o v i d e d  a n d  t o  r e t a i n  i t ,  a t  l e a s t  w i t h i n  t h e  l i m i t s  t h a t  c o u l d  b e
e x a m i n e d  i n  t h i s  f i r s t  f o l l o w u p  c o n t a c t .

T h r e e  a s p e c t s  o f  t h e  r e s p o n d e n t s ’  s o c i o e c o n o m i c  c h a r a c t e r i s t i c s  a r e
e s p e c i a l l y  i n t e r e s t i n g .  F i r s t ,  i n c r e a s e s  i n  a g e  d e c r e a s e  t h e  m e a n  c o u n t  o f
c o r r e c t  r e s p o n s e s .  T h i s  r e s u l t  s u p p o r t s  t h e  e a r l i e r  f i n d i n g s  f o r  t h e  b a s e l i n e
s u r v e y  o f  t h e  m o n i t o r e d  s a m p l e  ( s e e  M o d e l  1  i n  t h e  f i r s t  c o l u m n  o f  T a b l e  3 - 4 ) .
T h i s  i s  t h e  f i r s t  i n d i c a t i o n  o f  a  c o n s i s t e n t  p a t t e r n  o f  d i f f i c u l t i e s  i n
d e s i g n i n g  i n f o r m a t i o n  p r o g r a m s  t o  c o m m u n i c a t e  r i s k  i n f o r m a t i o n  t o  o l d e r  p e o -
p l e .  T o  p r o v i d e  i n s i g h t  i n t o  t h e  e f f e c t s  o f  a g e ,  w e  c o n s i d e r e d  o n e  m o d i f i c a -
t i o n  t o  t h e  b a s i c  m o d e l s  - -  t h e  i n c l u s i o n  o f  q u a d r a t i c  t e r m s  i n  a g e  f o r  t h e
t o t a l  c o r r e c t  r e s p o n s e  m o d e l  a n d  t h o s e  f o r  t h e  t w o  c a t e g o r i e s  o f  i n f o r m a t i o n
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s h o w n  i n  m o d e l s  l a b e l e d  ( 4 ) ,  ( 6 ) ,  a n d  ( 8 ) .  T h i s  i s  o n l y  o n e  a p p r o a c h  t o
e x a m i n e  t h e  e f f e c t s  o f  a g e .  O t h e r  a p p r o a c h e s  i n c l u d e :  e x a m i n i n g  s u b s e t s  o f
t h e  o v e r a l l  s a m p l e ,  c l a s s i f i e d  b y  a g e ;  a n a l y z i n g  r e s i d u a l s  w i t h  r e g r e s s i o n
d i a g n o s t i c s ;  a n d  p e r f o r m i n g  a  p a r a m e t r i c  a n a l y s i s  o f  t h e  t r e a t m e n t  o f  a g e  i n
t h e s e  m o d e l s .  T o  f u l l y  u n d e r s t a n d  t h e  e f f e c t s  o f  a g e  a l l  s h o u l d  b e  c o n s i d -
e r e d ,  b u t  t h i s  w a s  n o t  p o s s i b l e  f o r  t h i s  m i d - c o u r s e  e v a l u a t i o n .

T h e  m o d e l s  f o r  t h e  t o t a l  n u m b e r  c o r r e c t ’ a n d  t h e  c o u n t  o f  c o r r e c t  a n s w e r s
f o r  t h e  r i s k  q u e s t i o n s  s u p p o r t  t h e  i n c l u s i o n  o f  a  q u a d r a t i c  t e r m .  B a s e d  o n
t h e s e  m o d e l s ,  i n c r e a s e s  i n  a g e  i n i t i a l l y  l e a d  t o  i m p r o v e d  s c o r e s  b u t  l a t e r
l e a d  t o  d e c l i n e s  i n  t h e  n u m b e r  o f  c o r r e c t  a n s w e r s .  T h e  p o i n t  o f  i n f l e c t i o n

( i . e . ,  w h e r e  t h e  c h a n g e  i n  m e a n  c o r r e c t  a n s w e r s  w i t h  r e s p e c t  t o  a g e  i s  z e r o )
o c c u r s  a t  a b o u t  4 5  y e a r s  o f  a g e  w i t h  t h e  t o t a l  n u m b e r  o f  c o r r e c t  m o d e l  a n d  a t
3 5  w i t h  t h e  m o d e l  f o r  t h e  n u m b e r  o f  c o r r e c t  r i s k - r e l a t e d  q u e s t i o n s .  T h i s
a n a l y s i s  s u g g e s t s  t h a t  t h e r e  m a y  w e l l  b e  a  p a y o f f  t o  f u r t h e r  a n a l y s i s  o f  t h e
s o u r c e s  o f  o l d e r  h o m e o w n e r s ’  d i f f e r e n t i a l  l e a r n i n g .

T h e  s e c o n d  s o c i o e c o n o m i c  v a r i a b l e  o f  i n t e r e s t  i s  e d u c a t i o n .  T h e  r e s u l t s
s h o w  t h a t  i n c r e a s e s  i n  e d u c a t i o n  c o n s i s t e n t l y  i n c r e a s e  t h e  m e a n  c o r r e c t
r e s p o n s e s ,  a g a i n  c o n s i s t e n t  w i t h  e a r l i e r  e v i d e n c e .  I n d i v i d u a l s  w h o  h a d  r e a d
o r  h e a r d  a b o u t  r a d o n  b e f o r e  t h e  b a s e l i n e  s u r v e y  a l s o  p e r f o r m e d  b e t t e r .  T h e
s t a t i s t i c a l l y  s i g n i f i c a n t  i n f l u e n c e  o f  e d u c a t i o n  s u g g e s t s  t h a t  d i f f e r e n c e s  i n
r a d o n  k n o w l e d g e  c a n  b e  e x p l a i n e d  b y  f a c t o r s  t h a t  a f f e c t  k n o w l e d g e  i n  g e n e r a l .
T h e  s i g n i f i c a n c e  o f  t h e  a w a r e n e s s  v a r i a b l e  ( H E A R )  f o r  a l l  q u e s t i o n s  i m p l i e s
t h a t  t h e  v a r i o u s  c o n t r i b u t o r s  t o  a w a r e n e s s  a b o u t  r a d o n  - -  r a d i o ,  t e l e v i s i o n ,  a n d
n e w s p a p e r  a r t i c l e s  - -  d o  a f f e c t  k n o w l e d g e .  S u c h  i n f l u e n c e s  a r e  e s s e n t i a l  i n  a
r a d o n  i n f o r m a t i o n  p r o g r a m ,  p a r t i c u l a r l y  o n e  t h a t  w o u l d  u s e  t h e s e  m e d i a  t o
d i s s e m i n a t e  r a d o n  i n f o r m a t i o n .

O u r  r e s u l t s  s h o w  t h a t  t h e  r e p o r t e d  t i m e  s p e n t  r e a d i n g  t h e  m a t e r i a l s  w a s
n o t  a  s i g n i f i c a n t  d e t e r m i n a n t  o f  r a d o n  k n o w l e d g e .  T h i s  v a r i a b l e  c o u l d  i n d i -
c a t e  d i f f i c u l t i e s  i n  p r o c e s s i n g  t h e  i n f o r m a t i o n  m a t e r i a l s .  L i k e  a g e ,  h o w e v e r ,
t h e  r e l a t i o n s h i p  m a y  n o t  b e  l i n e a r .  M o r e  e v a l u a t i o n  o f  t h i s  r e l a t i o n s h i p
seems useful .

A more speci f ic  measure of  successful  use of  the brochures,  UNDERSTAND,
w a s  a  p o s i t i v e  a n d  s i g n i f i c a n t  d e t e r m i n a n t  o f  t h e  t o t a l  c o u n t  o f  c o r r e c t
r e s p o n s e s .  A s  w e  d i s c u s s  i n  m o r e  d e t a i l  i n  t h e  n e x t  c h a p t e r ,  t h i s  v a r i a b l e  i s
b a s e d  o n  t h e  r e s p o n d e n t s ’  r e c a l l  o f  w h e r e  t h e i r  r a d o n  r e a d i n g  w a s  l o c a t e d  o n
t h e  r i s k  c h a r t s .  W e  v i e w  i t  a s  a  c r u d e  p r o x y  f o r  d i f f e r e n c e s  i n  t h e  r e s p o n d -
e n t s ’  u n d e r s t a n d i n g  o f  t h e  r i s k  m a t e r i a l s .  F o r  t h e  l e a r n i n g  m o d e l s ,  t h e  c o d -
i n g  o f  t h i s  v a r i a b l e  a l s o  a f f e c t s  t h e  s i z e  o f  t h e  d i f f e r e n t i a l  o f  t h e  b r o -
chures  over  the  fac t  shee t  because  homeowners  rece iv ing  the  fac t  shee t  were
g r o u p e d  w i t h  t h e  i n c o r r e c t  r e c a l l  g r o u p .  T h i s  p r o b a b l y  e x p l a i n s  t h e  d e c l i n e
i n  t h e  m a g n i t u d e  o f  t h e s e  e s t i m a t e d  c o e f f i c i e n t s  f o r  t h e  q u a l i t a t i v e  v a r i a b l e s
fo r  the  in fo rmat ion  b rochures  when  UNDERSTAND is  inc luded  in  the  mode l .
S t r i c t l y  s p e a k i n g ,  t h i s  i s  i n a p p r o p r i a t e  b e c a u s e  h o m e o w n e r s  r e c e i v i n g  t h e  f a c t
shee t  cou ld  no t  respond to  the  ques t ion ,  and  we wou ld  expec t  some o f  the
e f f e c t s  o f  t h e  i n f o r m a t i o n  t r e a t m e n t  t o  b e  r e f l e c t e d  i n  t h i s  v a r i a b l e .
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T h e  r e s u l t s  f o r  t h e  m o d e l s  e s t i m a t e d  u s i n g  t h e  t y p e s  o f  i n f o r m a t i o n  a s s o -
ciated with the quest ions --  general  r isk and mearsurement - -  are presented in
M o d e l s  ( 5 )  a n d  ( 6 ) ,  a n d  ( 7 )  a n d  ( 8 ) ,  r e s p e c t i v e l y ,  o f  T a b l e  3 - 4 .  W i t h  t h e
g e n e r a l  r i s k  q u e s t i o n s ,  t h e  r e s u l t s  a r e  c o m p a r a b l e  t o  t h o s e  f o r  t h e  t o t a l
co r rec t  - -  a  s t rong  endorsement  fo r  the  b rochures  over  the  fac t  shee t ,  a  c lea r
p o s i t i v e  e f f e c t  o f  t h e  r a d o n  r e a d i n g ,  e d u c a t i o n ,  a n d  p r i o r  i n f o r m a t i o n ,  a n d  a
n e g a t i v e  e f f e c t  o f  a g e  a f t e r  a  t h r e s h o l d  p o i n t .  T h e  m e a s u r e m e n t  q u e s t i o n s  a r e
n o t  v e r y  i l l u s t r a t i v e  a n d  t h e  m o d e l  d i d  n o t  p e r f o r m  a s  w e l l .  T h e r e  w e r e  o n l y
two  measurement  ques t ions  wh ich  may  accoun t  fo r  the  poore r  pe r fo rmance .

I n  s u m m a r y ,  t h e s e  r e s u l t s  s h o w  t h a t ,  c o m p a r e d  t o  t h e  f a c t  s h e e t ,  t h e
brochures  enhance  knowledge  abou t  radon  and  may  encourage  lea rn ing .  H igher
r a d o n  r e a d i n g s  s e e m  t o  p r o v i d e  s e p a r a t e  l e a r n i n g  i n c e n t i v e s .  N o t  s u r p r i s i n g -
ly, more educated and more aware homeowners also showed more knowledge about
r a d o n .  T h e  c o n s i s t e n t l y  p o o r  p e r f o r m a n c e  o f  o l d e r  p e o p l e ,  e v e n  a f t e r  c o n t r o l -
l i n g  f o r  e d u c a t i o n  a n d  a w a r e n e s s  d i f f e r e n c e s ,  i n d i c a t e s  t h e  p r o s p e c t  o f  p r o b -
l e m s  i n  u s i n g  i n f o r m a t i o n  p r o g r a m s  f o r  c o m m u n i c a t i n g  r i s k s  t o  t h i s  g r o u p .

3.3 REPEATED QUESTIONS AND LEARNING

T h i s  s e c t i o n  a n a l y z e s  t h e  r e s u l t s  o f  t h e  q u e s t i o n s  t h a t  w e r e  r e p e a t e d  i n
t h e  t w o  s u r v e y s .  U n t i l  n o w ,  o u r  a n a l y s i s  h a s  a s s u m e d  t h a t  t h e  q u e s t i o n s  i n
t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y s  h a v e  s i m i l a r  l e v e l s  o f  d i f f i c u l t y .  T o
s a t i s f y  t h i s  a s s u m p t i o n  w o u l d  h a v e  r e q u i r e d  i d e n t i c a l  q u i z z e s  i n  b o t h  s u r v e y s .
W h e t h e r  s u c h  c o n t r o l  i s  d e s i r a b l e  i s  a n  o p e n  q u e s t i o n .  F e w  i n s i g h t s  i n t o
p e o p l e ’ s  l e a r n i n g  a b o u t  r a d o n  r i s k  c a n  b e  g a i n e d  f r o m  q u e s t i o n s  t h a t  n e a r l y
e v e r y o n e  a n s w e r e d  c o r r e c t l y  i n  t h e  b a s e l i n e  s u r v e y .  S i n c e  t h e  t w o  i n t e r v i e w s
w e r e  o n l y  a  f e w  m o n t h s  a p a r t ,  w e  c o u l d  h a v e  i n c r e a s e d  t h e  p o t e n t i a l  f o r
r e f u s a l s  b y  a s k i n g  t h e  s a m e  q u e s t i o n s .

R e c o g n i z i n g  t h e s e  t r a d e o f f s ,  w e  r e p e a t e d  ( a l m o s t  v e r b a t i m )  f o u r  o f  t h e
t w e l v e  q u e s t i o n s  f r o m  t h e  b a s e l i n e  s u r v e y  a n d  a d d e d  t w o  n e w  q u e s t i o n s .  W e
c h o s e  q u e s t i o n s  t h a t  c o v e r e d  i m p o r t a n t  t o p i c s  a n d  h a d  a  h i g h  p r o p o r t i o n  o f
i n c o r r e c t  a n s w e r s  i n  t h e  b a s e l i n e  i n t e r v i e w .  P u t t i n g  t h e  q u i z  a t  t h e  e n d  o f
t h e  i n t e r v i e w  f o r  t h e  m o n i t o r e d  s a m p l e  a l s o  h e l p e d  r e d u c e  p o t e n t i a l  r e p e t i t i o n
problems.

T h e  r e p e a t e d  q u e s t i o n s  p r o v i d e  a n  o p p o r t u n i t y  t o  a n a l y z e  r e s p o n d e n t s ’
p e r f o r m a n c e  w i t h  a  c o n s t a n t  s t a n d a r d  o v e r  t h e  t w o  s u r v e y s .  W i t h  s u c h  q u e s -
t i o n s ,  f o u r  o u t c o m e s  a r e  p o s s i b l e :

R e s p o n s e  t o  t h e  b a s e l i n e  c o u l d  b e  c o r r e c t  a n d  t o  t h e  f o l l o w u p
be  wrong  (un lea rn )

Bo th  responses  cou ld  be  wrong  (wrong  on  bo th )

B o t h  r e s p o n s e s  c o u l d  b e  c o r r e c t  ( r i g h t  o n  b o t h )

T h e  r e s p o n s e  t o  t h e  b a s e l i n e  c o u l d  b e  w r o n g  a n d  t o  t h e  f o l l o w u p
b e  c o r r e c t  ( l e a r n ) .
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W e  c o n s i d e r  t h e  f o u r t h  r e s p o n s e  a  r e f l e c t i o n  o f  l e a r n i n g  a n d  t h e  f i r s t  a n
i n d i c a t i o n  o f  c o n f u s i o n  o r  s i m p l e  g u e s s i n g .  T h e  t h i r d  i s  n o t  i n f o r m a t i v e
s ince  the re  i s  no  change  in  per fo rmance .  The  second  i s  an  impor tan t  benchmark
b e c a u s e  i t  i n d i c a t e s  a  f a i l u r e  t o  t r a n s f e r  i n f o r m a t i o n .

There  i s  no  na tu ra l  aggrega t ion  o f  these  ou tcomes  because  each  re f lec ts  a
u n i q u e  s t a t e  o f  h o w  r e s p o n d e n t s  p r o c e s s e d  t h e  i n f o r m a t i o n .  T h e r e f o r e ,  o u r
a n a l y s i s  v i e w s  e a c h  p o s s i b i l i t y  a s  a  d i s t i n c t  e v e n t .  F i g u r e  3 - 1  d e s c r i b e s
r e s p o n s e s  t o  a  g e n e r a l - r i s k  q u e s t i o n  t h a t  f o c u s e s  o n  t h e  p r i m a r y  h e a l t h  e f f e c t
o f  r a d o n  - -  s k i n  p r o b l e m s  v e r s u s  l u n g  c a n c e r .  T h e  r e s u l t s  i n d i c a t e  c o n s i d e r a b l e
l e a r n i n g  o r  r e t e n t i o n  o f  p r i o r  k n o w l e d g e .  A b o u t  4 0  p e r c e n t  o f  t h e  h o u s e h o l d s
r e c e i v i n g  o n e  o f  t h e  b r o c h u r e s  i m p r o v e d  t h e i r  p e r f o r m a n c e .  O v e r  3 0  p e r c e n t  o f
t h e  r e m a i n d e r  i n  t h e s e  g r o u p s  m a i n t a i n e d  c o r r e c t  a n s w e r s .  T h e  f a c t  s h e e t  d o e s
n o t ,  a s  w e  e x p e c t e d  f r o m  t h e  f i n d i n g s  r e p o r t e d  i n  t h e  p r e v i o u s  s e c t i o n ,  l e a d
t o  a s  m u c h  l e a r n i n g  a s  t h e  o t h e r  i n f o r m a t i o n  t r e a t m e n t s .  I t  a l s o  h a s  a  h i g h e r
r a t e  o f  a p p a r e n t  c o n f u s i o n ,  o r  g u e s s i n g ,  w i t h  a  l a r g e r  f r a c t i o n  o f  h o u s e h o l d s
g o i n g  f r o m  c o r r e c t  t o  i n c o r r e c t  r e s p o n s e s .

F i g u r e  3 - 2  s h o w s  t h e  s a m e  c l a s s i f i c a t i o n  f o r  a  q u e s t i o n  c o n c e r n i n g
whether  radon  leve ls  depend on  whether  the  home is  c losed  up .  We c lass i f i ed ,
t h i s  a s  a  m e a s u r e m e n t  q u e s t i o n ,  a l t h o u g h  i t  c o u l d  a l s o  a f f e c t  m i t i g a t i o n .
Here  we f ind  a  g rea te r  p ropor t ion  o f  the  respondents  seemed to  lea rn  - -  over  SO
p e r c e n t  i n  a l l  c a s e s .  T h e  f a c t  s h e e t ,  E P A  C i t i z e n ' s  G u i d e ,  a n d  c o m m a n d / q u a l i -
t a t i v e  b r o c h u r e  s e e m  t o  l e a d  t o  a p p r o x i m a t e l y  c o m p a r a b l e  l e a r n i n g ,  w h i l e  t h e
r e m a i n i n g  t h r e e  h a v e  s o m e w h a t  h i g h e r  p e r c e n t a g e s .  O v e r a l l ,  t h e  i n f o r m a t i o n
t r e a t m e n t s  s e e m  q u i t e  c o m p a r a b l e  f o r  t h i s  q u e s t i o n .

F igure  3 -3  con t inues  the  focus  on  measurement  by  ask ing  fo r  compar isons
o f  t h e  r a d o n  c o n c e n t r a t i o n s  a t  d i f f e r e n t  f l o o r s  w i t h i n  t h e  h o m e .  H e r e  w e  f i n d
a  g o o d  l e v e l  o f  g e n e r a l  k n o w l e d g e ,  w i t h  a l m o s t  6 0  p e r c e n t  a n s w e r i n g  t h e  q u e s -
t i o n  c o r r e c t l y  i n  b o t h  s u r v e y s .  L e a r n i n g  i s  a l s o  s i g n i f i c a n t  w i t h  a p p r o x i -
m a t e l y  2 0  p e r c e n t  o f  e a c h  g r o u p  g o i n g  f r o m  i n c o r r e c t  t o  c o r r e c t  r e s p o n s e s .
The  per fo rmance  o f  the  fac t  shee t  was  comparab le  w i th  the  b rochures ,  p robab ly
b e c a u s e  t h i s  i s s u e  - -  c o n c e n t r a t i o n s  o f  r a d o n  b y  t h e  l e v e l  a b o v e  g r o u n d  i n  t h e
h o u s e  - -  w a s  e x p l i c i t l y  m e n t i o n e d  i n  t h e  f a c t  s h e e t .

F i g u r e  3 - 4  r e p o r t s  t h e  r e s u l t s  f o r  t h e  m i t i g a t i o n  q u e s t i o n ,  s h o w i n g  t h a t
r e s p o n d e n t s  h a d  d i f f i c u l t y  w i t h  t h i s  q u e s t i o n .  S e v e n t y  p e r c e n t  o f  t h o s e
r e c e i v i n g  t h e  f a c t  s h e e t  r e p o r t e d  a n  i n c o r r e c t  a n s w e r  i n  b o t h  i n t e r v i e w s ,
w h i l e  t h e  p e r c e n t a g e  w a s  l e s s  w i t h  t h e  o t h e r  i n f o r m a t i o n  t r e a t m e n t s .  T h e  E P A
C i t i z e n ' s  G u i d e  h a d  a  f a i r l y  p o o r  r e c o r d  a s  w e l l ,  w i t h  o v e r  6 0  p e r c e n t  w r o n g
o n  b o t h .  T h e  p r o j e c t - d e s i g n e d  b r o c h u r e s  l e d  t o  t h e  m o s t  l e a r n i n g ,  w i t h  p e r -
c e n t a g e s  t w i c e  a s  l a r g e  a s  t h e  f a c t  s h e e t ,  a n d  a b o u t  1 0  p e r c e n t  h i g h e r  t h a n
t h e  C i t i z e n ' s  G u i d e .  T h i s  i s s u e  w a s  d i s c u s s e d  i n  t h e  N Y S E R D A  b r o c h u r e s  b u t
r e c e i v e d  l e s s  a t t e n t i o n  i n  t h e  C i t i z e n ' s  G u i d e .  I t  w a s  n o t  d i s c u s s e d  i n  t h e
f a c t  s h e e t .  O v e r a l l ,  t h e  h i g h e s t  p e r c e n t a g e  o f  l e a r n i n g  i n  t h i s  c a s e  r e m a i n e d
f a i r l y  l o w  a t  a b o u t  4 0  p e r c e n t  w i t h  t h e  c o m m a n d / q u a n t i t a t i v e  v e r s i o n  o f  t h e
brochure .

A s  w i t h  t h e  c o u n t  o f  c o r r e c t  a n s w e r s ,  t h e s e  a g g r e g a t e  p r o p o r t i o n s  o f
c o r r e c t  a n s w e r s  a s s u m e  a l l  i n d i v i d u a l s  h a d  i d e n t i c a l  r e s p o n s e s  t o  t h e  m a t e -
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Figure 3-1. Skin problems versus lung cancer.

Figure 3-2. Differences in radon measurements.
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Figure 3-3. Comparisons of radon concentration.

Figure 3-4. Mitigation question results.
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r i a l s ,  r e g a r d l e s s  o f  t h e i r  r a d o n  r e a d i n g s ,  a g e ,  e d u c a t i o n ,  o r  o t h e r  c h a r a c t e r -
i s t i c s .  T a b l e  3 - 5  r e p o r t s  a  m u l t i v a r i a t e  a n a l y s i s  o f  t h e  r e p e a t e d  q u e s t i o n s
w h i c h  a c c o u n t s  f o r  t h e s e  i n f l u e n c e s .  W e  e x a m i n e  t h e  f o u r  p o s s i b l e  o u t c o m e s
a c r o s s  t h e  t w o  s u r v e y s  a n d  m o d e l  t h e  d e t e r m i n a n t s  o f  t h e  p r o b a b i l i t i e s  t h a t
i n d i v i d u a l s  w i l l  a t t a i n  o n e  o f  t h e s e  f o u r  o u t c o m e s  w i t h  e a c h  q u e s t i o n .  O u r
a n a l y s i s  u s e s  a  m u l t i n o m i a l  l o g i t  m o d e l  w i t h  t h e  p r o b a b i l i t y  o f  o n e  o f  t h e
f o u r  s t a t e s  g i v e n  a s :

(3 .3 )

where

s t a t e  =  o n e  o f  f o u r  o u t c o m e s :  c o r r e c t  o n  b o t h ;  i n c o r r e c t  o n  b o t h ;
i n c o r r e c t  o n  b a s e l i n e  a n d  c o r r e c t  o n  f o l l o w u p  ( i . e . ,  l e a r n -

i n g ) ;  a n d  c o r r e c t  o n  b a s e l i n e  a n d  i n c o r r e c t  o n  f o l l o w u p
(un lea rn )

d e t e r m i n a n t  o f  p r o b a b i l i t y ,  c o n s t a n t  a c r o s s  s t a t e s ,
v a r y i n g  a c r o s s  r e s p o n d e n t s .

T o  i d e n t i f y  t h e  p a r a m e t e r s  o f  t h e  m o d e l ,  a  n o r m a l i z a t i o n  m u s t  b e  i m p o s e d .  W e
h a v e  m e a s u r e d  t h e  p a r a m e t e r s  r e l a t i v e  t o  t h e  b a s e  c a s e  o f  b o t h  i n c o r r e c t .
T h u s ,  t h e  t h r e e  s t a t e s  d e s c r i b e d  i n  t h e  m o d e l s  i n  T a b l e  3 - 5  a r e  u n l e a r n ,
l e a r n ,  a n d  b o t h  c o r r e c t .

T h e  m o d e l s  r e p o r t e d  i n  T a b l e  3 - 5  a l l  a d o p t  a  c o m m o n  s p e c i f i c a t i o n  t h a t
u s e s  q u a l i t a t i v e  v a r i a b l e s  f o r  t h e  i n f o r m a t i o n  t r e a t m e n t s .  A  s i g n i f i c a n t
p o s i t i v e  c o e f f i c i e n t  f o r  o n e  o f  t h e s e  q u a l i t a t i v e  v a r i a b l e s  i n d i c a t e s  t h a t  t h e
a s s o c i a t e d  i n f o r m a t i o n  t r e a t m e n t  i n c r e a s e s  t h e  p r o b a b i l i t y  t h a t  a  r e s p o n d e n t
w o u l d  b e  c l a s s i f i e d  i n  t h e  l e a r n i n g  s t a t e  r e l a t i v e  t o  t h e  n o r m a l i z i n g  c a s e  o f
i n c o r r e c t  r e s p o n s e s  i n  b o t h  s u r v e y s .  T h e s e  q u a l i t a t i v e  v a r i a b l e s  d i s t i n g u i s h
between the omit ted category --  the fact  sheet --  and one of  the brochures.

T h e  r e s u l t s  o f  t h i s  m u l t i v a r i a t e  a n a l y s i s  a r e  c o n s i s t e n t  w i t h  e a r l i e r
f i n d i n g s  a n d  w i t h  t h e  g e n e r a l  c o n c l u s i o n  t h a t  t h e  b r o c h u r e s  i n d u c e  l e a r n i n g .
H o w e v e r ,  t h e  e f f e c t s  a p p e a r  t o  d i f f e r  a c r o s s  q u e s t i o n s .  T h e  c o m m a n d / q u a l i t a -
t i v e  v e r s i o n  i s  t h e  s i g n i f i c a n t  d e t e r m i n a n t  o f  l e a r n i n g  a b o u t  t h e  h e a l t h
e f f e c t s  o f  r a d o n ,  w h i l e  a l l  v e r s i o n s  a r e  s i g n i f i c a n t  d e t e r m i n a n t s  ( o v e r  t h e
f a c t  s h e e t )  o f  l e a r n i n g  a b o u t  t h e  r a d o n  l e v e l s  w i t h  t h e  h o u s e  c l o s e d  a n d  t h e
mit igat ion quest ion. Three brochures --  COQUANT, CAQUAL, and EPA’s Cit izen’s
Guide -- were significant for the question on how radon concentrations vary at
d i f f e r e n t  l e v e l s  i n  t h e  h o u s e .  A  c o m p a r i s o n  o f  t h e  r e l a t i v e  s i z e s  o f  t h e
s i g n i f i c a n t  c o e f f i c i e n t s  f o r  t h e  p r o b a b i l i t y  o f  l e a r n i n g  i n d i c a t e s  t h a t
d i f f e r e n t  b r o c h u r e s  w o u l d  l e a d  t o  t h e  h i g h e s t  i n c r e m e n t s  t o  t h e  p r o b a b i l i t y
w i t h  e a c h  q u e s t i o n .  T h e  c o m m a n d / q u a n t i t a t i v e  v e r s i o n  h a s  t h e  l a r g e s t  e f f e c t
f o r  t h e  m e a s u r e m e n t / h o u s e  c l o s e d  a n d  t h e  m i t i g a t i o n  q u e s t i o n s ,  a n d  i t  w o u l d
r a n k  s e c o n d  l a r g e s t  f o r  t h e  m e a s u r e m e n t / r a d o n  r e a d i n g  b y  l o c a t i o n  q u e s t i o n .
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TABLE 3-5. MULTINOMIAL LOGIT MODELS FOR QUESTIONS REPEATED ON BASELINE AND FOLLOWUP SURVEYSa 

Independent 
variables 

INTERCEPT 

RADON 

COQUANT 

COQUAL 

CAQUANT 

CAQUAL 

EPA 

TIME READING 

DOCTOR 

AGE 

EDUCATION 

SEX 

Log (L) 

n 

Risk-health effecfs (Q31) 
Measurement-reading Mitigation-effect 

Measurement-house closed (Q33) by location (Q34) of appliances (Q36) 

Both Both Both Both 
Unlearn Learn correct Unlearn Learn correct Unlearn Learn correct Unlearn Learn correct 

- .7576 8002 - .7081 1.6855 .2792 .4667 . - - .7245 .8441 .0998 - 2.0065 - - 2.2675 4.4200 
(-0.918) (0.000) ( - 1.324) (1.134) (0.453) (-0.869) (-0.552) (- 0.829) (0.100) (- 3.011) (- 5.766) (- 6.454) 

.0474 .0813 .0925 .1417 .1143 .1009 .2268 .1925 .2443 
(0.715) 

-.0115 .0206 .0348 
(1.856) (2.104) (1.639) (1.821) (1.561) (1.331) (1.191) (1.517) (-0.270) (1.057) (1.227) 

- .4544 .3731 a2982 .8031 1.1034 1.8610 .5630 1.3547 1.3172 
(-1.182) 

.2420 1.3013 1.3070 
(1.559) (1.228) (0.923) (3.480) (3.096) (0.832) (2.386) (2.363) (0.710) (7.282) (4.239) 

- .4928 .5193 5294 1.0273 .7684 .7013 - .5435 .7949 .7005 
(-1.159) 

.7800 .9899 1.0884 
(2.026) (2.049) (1.899) (2.604) (2.164) (-0.812) (1.689) (1.528) (2.374) (5.373) (3.435) 

- .5415 .3211 .1161 - .4318 .7573 6075 -.1014 6832 .4331 
(-1.410) 

.2236 .9167 .6547 
(1.365) (0.481) (- 0.531) (2.719) (1.960) (- 0.646) (1.585) (1.031) (0.698) (5.133) (1.950) 

- .7535 3825 .1108 .1016 .6248 .4524 - .5316 1.5386 1.2862 .4072 .9759 .9655 
(- 1.898) (1.315) (0.470) (0.160) (2332) (1.504) (-0.646) (2.723) Gf*3w (1.335) (5.487) (3.065) 

- .1585 (izr) .3236 .4299 
(i!y 

.7751 .4014 1.2403 1.9049 .3724 .4688 
(-0.414) 

.4866 
(1.254) (0.665) (2.391) (0.621) (2.356) (1.944) (1.221) (2.572) (1.417) 

8922 .O867 9042 - :0389 - 9063 .0020 - 8052 
(iy ~--o!E; (-YE! 

8051 8062 

(0.W (1 Jog) (0.978) ( - 2.431) (- 1.480) (0.448) (- 0.537) (1.973) (1.535) 

- 8413 .0367 .2357 -.1181 .0587 - xl694 - 3819 - .2568 - .0859 - .1633 .1614 .2849 
(-0.160) (0.224) (1.386) (-0.285) (0.254) (-0.317) (-0.918) (-0.774) (-0.265) (-0.790) (1.281) (1.261) 

8856 - .0123 - .0109 - sIQ57 - .0114 - .0153 -0203 .0901 - 9041 - .0177 - .0107 - .0136 
(0.722) (-2.393) (-2.064) (-0.437) (-1.918) (-2.388) (1.598) (0.010) (- 0.424) (- 2.579) (- 2.784) ( - 2.024) 

-.0084 .0860 .1269 - 2040 .1194 .0954 8087 8605 .1845 .0486 8997 .1396 
(-0.173) (2.801) (4.070) (- 2.310) (3.253) (2.363) (0.110) (0.978) (3.066) (1.254) (4.084) (3.713) 

- .1312 .0353 -.1190 .2120 .4156 .7169 - .2151 - .2650 8976 .1189 .055 9940 
(-0.563) (0.240) (- 0.798) (0.553) P3m (3.633) (- 0.918) (- .928) (0.352) (0.624) (0.524) (0.497) 

+- 2,223.4 - II - - 1.679.6 - 1 +----- - 1,622.7 .------4 I+------ - 1,989.4- 

I,---- 1,936-d I+----- 1,936 ----+I I,----- 1,938 -----,I L------ 1,936 

aThe numbers in parentheses are the ratios of the coefficient to their estimated asymptotic standard errors. 



T h e  E P A  C i t i z e n ' s  G u i d e  v a r i a b l e  i s  s i g n i f i c a n t  f o r  a l l  q u e s t i o n s ,  b u t  n e v e r
h a s  t h e  l a r g e s t  n u m e r i c a l  e f f e c t  ( r e l a t i v e  t o  t h e  f a c t  s h e e t ) .

Why  the  NYSERDA brochures  per fo rmed d i f fe ren t l y  on  these  lea rn ing  i ssues
i s  u n c l e a r .  T h e s e  b r o c h u r e s  w e r e  d e s i g n e d  t o  p r o v i d e  e x a c t l y  t h e  s a m e  i n f o r -
mat ion  on  the  i ssues  covered  in  the  repea ted  ques t ions .  The  command vers ions ,
w h i c h  p e r f o r m  s o m e w h a t  b e t t e r ,  w e r e  s l i g h t l y  s h o r t e r  b e c a u s e  t h e y  d i d  n o t
i n c l u d e  a s  m u c h  i n f o r m a t i o n  o n  a n n u a l  v e r s u s  l i f e t i m e  r i s k s .  W h e t h e r  t h i s
s l i g h t  d i f f e r e n c e  e x p l a i n s  t h e  p e r f o r m a n c e  d i f f e r e n c e  d e s e r v e s  m o r e  e x a m i n a -
t i o n .  T h e  l e a r n i n g  d i f f e r e n t i a l  o f  a l l  t h e  b r o c h u r e s  r e l a t i v e  t o  t h e  f a c t
s h e e t  i s  c l e a r ,  h o w e v e r .  T h e  f a c t  s h e e t ,  e v e n  t h o u g h  i t  e x p l i c i t l y  c o v e r e d
t h r e e  o f  t h e  f o u r  t o p i c s ,  w a s  n o t  a s  e f f e c t i v e  i n  h e l p i n g  p e o p l e  l e a r n .

E d u c a t i o n  h a s  a  s i g n i f i c a n t  p o s i t i v e  i n f l u e n c e  o n  l e a r n i n g ,  w h i l e  a g e  h a d
a  n e g a t i v e  a n d  s i g n i f i c a n t  i n f l u e n c e  f o r  t h r e e  o f  t h e  f o u r  q u e s t i o n s .  T o
i n v e s t i g a t e  t h e  e f f e c t s  o f  a g e  o n  t h i s  m e a s u r e  o f  i n f o r m a t i o n  t r a n s f e r ,  w e
i n c l u d e d  q u a d r a t i c  t e r m s  i n  a g e .  G e n e r a l l y ,  o u r  r e s u l t s  i n d i c a t e  t h a t  a g e  h a s
a  l i n e a r  e f f e c t  o n  l e a r n i n g  i n  Q u e s t i o n s  3 3  a n d  3 6  a n d  h a s  a  q u a d r a t i c  e f f e c t
o n  l e a r n i n g  i n  Q u e s t i o n s  3 1  a n d  3 4 ,  t h e  r i s k / h e a l t h  e f f e c t s  a n d  t h e  m e a s u r e -
m e n t / r a d o n  r e a d i n g  b y  l o c a t i o n  q u e s t i o n s .  A s  s h o w n  i n  t h e  r e v i s e d  m o d e l s  i n
T a b l e  3 - 6 ,  i n c r e a s e s  i n  a g e  l e a d  t o  h i g h e r  l e a r n i n g  u p  t o  a  p o i n t  a n d  t h e n  t o
d e c r e a s e s  i n  l e a r n i n g .  S o l v i n g  f o r  t h e  i n f l e c t i o n  p o i n t s  i n  e a c h  c a s e  l e a d s
t o  t h r e s h o l d s  ( i . e . ,  w h e r e  t h e  e f f e c t  o f  a g e  o n  t h e  p r o b a b i l i t y  o f  l e a r n i n g  i s
z e r o )  o f  4 0  y e a r s  o f  a g e  f o r  h e a l t h  e f f e c t s  a n d  4 9  f o r  m e a s u r e m e n t / r a d o n  r e a d -
i n g s  b y  l o c a t i o n .  I n  t h e  r i s k  h e a l t h  e f f e c t s  q u e s t i o n  ( Q 3 1 )  i n  T a b l e  3 - 6 ,  t h e
c o m m a n d / q u a l i t a t i v e  a n d  E P A  b r o c h u r e s  c o n t i n u e  t o  e x h i b i t  a  s i g n i f i c a n t  p o s i -
t i v e  i n f l u e n c e  o n  l e a r n i n g  o v e r  t h e  f a c t  s h e e t .  A s  i n  t h e  T a b l e  3 - 5  r e s u l t s ,
t h e  c o m m a n d / q u a n t i t a t i v e ,  c a j o l e / q u a l i t a t i v e  a n d  E P A  b r o c h u r e s  e x h i b i t  s i g n i f -
i c a n t  p o s i t i v e  e f f e c t s  o n  l e a r n i n g  o v e r  t h e  r o l e  o f  t h e  f a c t  s h e e t .

T h e s e  r e s u l t s  p r o v i d e  s t r o n g  s u p p o r t  f o r  i n f o r m a t i o n  p r o g r a m s  w i t h  c a r e -
f u l l y  d e s i g n e d  b r o c h u r e s  t o  t r a n s f e r  r i s k  i n f o r m a t i o n .  B a s e d  o n  t h e s e  f a i r l y
c r u d e  p r o x y  m e a s u r e s  ( i . e . ,  t h e  c o u n t  o f  c o r r e c t  a n s w e r s  a n d  t h e  p e r f o r m a n c e
o f  r e p e a t  q u e s t i o n s )  f o r  l e a r n i n g ,  i t  a p p e a r s  t h a t  n o  s i n g l e  f o r m a t  - -  e . g . ,
c o m m a n d / q u a n t i t a t i v e  v e r s u s  c a j o l e / q u a l i t a t i v e  o r  t h e  C i t i z e n ' s  G u i d e  - -   w o u l d
b e  b e s t  f o r  a l l  s i t u a t i o n s .  W i t h  s o m e  t y p e s  o f  i n f o r m a t i o n ,  t h e  a b i l i t y  t o
t r a n s f e r  a n  u n d e r s t a n d i n g  w a s  e n h a n c e d  b y  a d o p t i n g  a  s p e c i f i c  f o r m a t  t h a t
m i g h t  b e  l e s s  e f f e c t i v e  w i t h  a n o t h e r  t y p e  o f  i n f o r m a t i o n .

3.4 CONCLUSIONS

T h i s  c h a p t e r  h a s  a n a l y z e d  h o m e o w n e r s ’  l e a r n i n g  a b o u t  r a d o n  i n  t w o  p r i n c i -
p a l  w a y s :  h o w  m a n y  q u e s t i o n s  d i d  t h e y  a n s w e r  c o r r e c t l y  i n  t h e  “ r a d o n  q u i z ”
o v e r a l l  a n d  h o w  d i d  t h e y  p e r f o r m  o n  q u e s t i o n s  i n  t h r e e  s p e c i f i c  c a t e g o r i e s  - -
m e a s u r e m e n t ,  r i s k s ,  a n d  m i t i g a t i o n .  I n  e a c h  c a s e ,  w e  h a v e  e x a m i n e d  t h e
e f f e c t s  o f  t h e  v a r i o u s  i n f o r m a t i o n  m a t e r i a l s ,  a s  w e l l  a s  t h e  e f f e c t s  o f  t h e i r
s o c i o e c o n o m i c  c h a r a c t e r i s t i c s ,  a t t i t u d e s ,  a n d  r a d o n  r e a d i n g  o n  t h e  n u m b e r s  o f
c o r r e c t  r e s p o n s e s .  O u r  a n a l y s i s  a l s o  c o n s i d e r e d  t h e  d e t e r m i n a n t s  o f  p e r f o r m -
a n c e  p a t t e r n s  w i t h  f o u r  r e p e a t e d  q u e s t i o n s .  W e  f o u n d  t h a t :

3 -17



TABLE 3-6. REVISED MULTlNOMlAL LOGIT MODELS- 
ALTERNATIVE TREATMENT OF AGE VARIABLE 

Independent 
variables 

Risk health effects (Q31) 

Unlearn Learn 
Both 

correct 

Measurement-reading by location (Q34) 

Both 
Unlearn Learn 

INTERCEPT 

RADON 

COQUANT 

COQUAL 

CAQUANT 

CAQUAL 

EPA 

TIME READING 

DOCTOR 

AGE 

AGE 2 

EDUCATION 

SEX 

Log(L) 

n 

- a467 
(-0.036) 

.0475 
(0.721) 

- A490 
(-1.166) 

-A845 
(- 1.140) 

- S275 
(-1.374) 

-.7556 
(-1.903) 

- .1497 
(-0.391) 

.0016. 
(0.W 

-.0473 
(-0.183) 

-.0233 
( - 0.523) 

-JO96 
(-0.198) 

-.1412 
(-0.665) 

-1.4841 
(-1.751) 

.0615 

(1.872) 

(l-2 

.a14 

(1 .w 

(l-zg 

.3100 
(1.346) 

(l-z& 

Jo72 
(1.718) 

(ci~ 

(l-g 

- .ooo7 
(-2.179) 

(i% 

a499 

(0.W 

- 2,216.S 

1,936 

- 2.8011 
(-3.176) 

,,y 

S184 
wJ3) 

.1225 
(0.518) 

(l-7 

.2437 

(1 .-fm 

a826 
(2.594) 

-.oolO 
(-2.976) 

.1249 

(3.996) 

-.lOol 
( - 0.662) 

-.0115 
(-0.006) 

(l-fig 

(itrg 

- .5387 
(-0.808) 

- 4879 
(-0.157) 

(-iE) 

(&ii$ 

-JO57 
(-0.581) 

-3854 
(-0.926) 

-.0029 
(-0.044) 

(Ii= 

(&y 

- 2091 
(-0.587-j 

-1.4033 -22575 
f-0.932) (Y1.W 

.1872 
(1.169) 

2391 
(14Qfl 

1.3136 

w49) 

,.8875 
(1 .rlse) 

5493 

(1.505) 

3872 

(O.Qw 

1.5520 
(2.743) 

1.2173 

@=I 

.ooll 
(0.159) 

-JO48 
t-0.703) 

-2378 
(-0.716) 

.102U 
(1.942) 
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I n f o r m a t i o n  t r e a t m e n t s  h a d  d i f f e r e n t  e f f e c t s  o n  l e a r n i n g  b o t h
b y  s u b j e c t  a r e a  a n d  i n  t h e  r e p e a t e d  q u e s t i o n s .  A l l  t h e  b r o -
c h u r e s  a r e  s u p e r i o r  t o  t h e  f a c t  s h e e t .  T h e r e  a l s o  a p p e a r  t o  b e
d i f f e r e n c e s  i n  t h e  p e r f o r m a n c e  o f  s o m e  t y p e s  o f  b r o c h u r e s  b u t
n o  s i n g l e  b r o c h u r e  w a s  s u p e r i o r  i n  t r a n s f e r r i n g  i n f o r m a t i o n  i n
a l l  c a t e g o r i e s .

I n  t h e  f o l l o w u p  s u r v e y ,  h o m e o w n e r s  i n  t h e  m o n i t o r e d  s t u d y
answered  over  90  percen t  o f  the  measurement  ques t ions  cor rec t l y
a n d  a b o u t  6 0  p e r c e n t  o f  t h e  r i s k  q u e s t i o n s .  O n l y  4 0  p e r c e n t
a n s w e r e d  t h e  m i t i g a t i o n  q u e s t i o n  c o r r e c t l y ,  b u t  t h i s  w a s  a n
e s p e c i a l l y  d i f f i c u l t  q u e s t i o n .

Homeowners  w i th  h igher  radon  leve ls  showed h igher  overa l l
knowledge than  homeowners  w i th  lower  radon  leve ls .  However ,
t h e  l e a r n i n g  r e s u l t s  w e r e  m i x e d  w i t h  o n l y  t w o  o f  t h e  f o u r
r e p e a t e d  q u e s t i o n s  s h o w i n g  h i g h e r  r a d o n  l e v e l s  l e a d i n g  t o
i n c r e a s e d  l e a r n i n g .

O l d e r  p e o p l e  h a d  m o r e  d i f f i c u l t y  w i t h  t h e  r a d o n  q u i z .  T h e y
per fo rmed worse  on  the  qu iz  and  d id  no t  l ea rn  as  much  be tween
t h e  s u r v e y s  a s  t h e i r  y o u n g e r  c o u n t e r p a r t s .  T h e  r e l a t i o n s h i p
b e t w e e n  a g e  a n d  l e a r n i n g  a p p e a r s  t o  b e  n o n l i n e a r ,  w i t h  l e a r n i n g
i n c r e a s i n g  u p  t o  a  t h r e s h o l d ,  r a n g i n g  f r o m  a b o u t  4 0  t o  5 0  y e a r s
o f  a g e , a n d  d e c r e a s i n g  t h e r e a f t e r .

E d u c a t i o n ,  p r i o r  a w a r e n e s s ,  a n d  d e m o n s t r a t e d  a b i l i t y  t o  u s e  t h e
i n f o r m a t i o n  g e n e r a l l y  i n c r e a s e  l e a r n i n g ,  a s  m e a s u r e d  b y  t h e
per fo rmance  on  the  radon  qu iz  and  by  the  changes  in  pe r fo rmance
w i t h  s p e c i f i c  q u e s t i o n s .

Our  resu l t s  on  lea rn ing  imp ly  tha t  the  homeowners  in  the  mon i to red  samp le
d id  show subs tan t ia l  l ea rn ing .  The  compar ison  sample  a lso  showed improvement
o n  t h e  r a d o n  q u i z ,  s u g g e s t i n g  t h a t  m o r e  a n a l y s i s  o f  t h i s  g r o u p  i s  w a r r a n t e d .
Th is  improvement  cou ld  re f lec t  i nc reased  knowledge  because  o f  the  inc reased
m e d i a  a t t e n t i o n  g i v e n  t o  r a d o n .  I f  s o ,  t h i s  w o u l d  b e  a n o t h e r  i n d i c a t i o n  t h a t
i n f o r m a t i o n  a b o u t  r a d o n  c a n  b e  t r a n s m i t t e d  t o  i n d i v i d u a l s ,  W h a t  i s  n e c e s s a r y
t o  b e t t e r  u n d e r s t a n d  t h e  l e a r n i n g  r e l a t i o n s h i p s  i s  a  m o r e  t h o r o u g h  e x a m i n a t i o n
o f  t h e  f a c t o r s  t h a t  h a v e  a f f e c t e d  l e a r n i n g  f o r  b o t h  s a m p l e s  o f  h o m e o w n e r s .
W i t h  t h i s  u n d e r s t a n d i n g ,  i t  m a y  b e  p o s s i b l e  t o  l i n k  l e a r n i n g  t o  t h e  f o r m a t i o n
o f  r i s k  p e r c e p t i o n s  a n d ,  u l t i m a t e l y ,  t o  m i t i g a t i o n  d e c i s i o n s .  S u c h  i n s i g h t s
m a y  e v e n  b e  t r a n s f e r a b l e  t o  t h e  a n a l y s i s  o f  f a c t o r s  t h a t  i n f l u e n c e  t h e
d e c i s i o n  t o  t e s t  f o r  r a d o n .
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CHAPTER 4

THE EFFECTS OF INFORMATION ON RADON RISK PERCEPTIONS

4.1 INTRODUCTION

Th is  chap te r  eva lua tes  how homeowners  used  the  r i sk  in fo rmat ion  mater ia ls
t o  f o r m  t h e i r  r i s k  p e r c e p t i o n s .  U s i n g  t h e  e x p e r i m e n t a l  d e s i g n  d e s c r i b e d  i n
C h a p t e r  2 ,  w e  e x a m i n e  t h e  e f f e c t s  o f  t h e  a l t e r n a t i v e  i n f o r m a t i o n  m a t e r i a l s  o n
s e v e r a l  i m p o r t a n t  a s p e c t s  o f  r a d o n  r i s k  p e r c e p t i o n s .  T h e s e  i n c l u d e  t h e  p r o c -
e s s i n g  o f  r i s k  i n f o r m a t i o n ,  t h e  u p d a t i n g  o f  r i s k  p e r c e p t i o n s ,  a n d  t h e  d e v e l o p -
m e n t  o f  a  m o r e  i n t u i t i v e  u n d e r s t a n d i n g  o f  r a d o n  r i s k s .

O u r  b a s e l i n e  a n d  f o l l o w u p  s u r v e y s  p r o v i d e  u n i q u e  d a t a  t o  d e s c r i b e  h o w
p e o p l e  u p d a t e  t h e i r  r i s k  p e r c e p t i o n s  i n  r e s p o n s e  t o  n e w  i n f o r m a t i o n  b e c a u s e
t h e y  t r a c k  i n d i v i d u a l s ’  r a d o n  r i s k  p e r c e p t i o n s  b e f o r e  a n d  a f t e r  t h e y  r e c e i v e d
t h e i r  r a d o n  r e a d i n g s  a n d  t h e  i n f o r m a t i o n  m a t e r i a l s .  S u c h  m o d e l s  p r o v i d e
i n s i g h t s  a b o u t  t h e  r a t i o n a l i t y  o f  r i s k  p e r c e p t i o n s  t h a t  o f t e n  c a n n o t  b e  f o u n d
w i t h  c r o s s - s e c t i o n a l  s u r v e y s  o f  i n d i v i d u a l s ’  r i s k  p e r c e p t i o n s  t h a t  o b t a i n  o n l y
o n e  a p p r a i s a l  o f  r i s k  f r o m  e a c h  p e r s o n .

W e  a l s o  e v a l u a t e  t h e  a b i l i t y  o f  h o m e o w n e r s  t o  a d v i s e  a  n e i g h b o r  a b o u t
r a d o n .  O u r  a n a l y s i s  c o n s i d e r s  t h e i r  r e s p o n s e s  t o  a  q u e s t i o n  a b o u t  w h e t h e r  a
n e i g h b o r  s h o u l d  t a k e  m i t i g a t i o n  a c t i o n s  a n d  h o w  s o o n  t h e s e  a c t i o n s  s h o u l d  b e
t a k e n .  A  w i d e  r a n g e  o f  r a d o n  l e v e l s  a r e  r a n d o m l y  a s s i g n e d  i n  t h i s  h y p o t h e t i -
c a l  b u t  r e a l i s t i c  q u e s t i o n .  T h e  r e s p o n s e s  p r o v i d e  a d d i t i o n a l  i n s i g h t  i n t o  t h e
h o m e o w n e r s ’  a b i l i t y  t o  u n d e r s t a n d  t h e  r i s k s  f r o m  r a d o n  e x p o s u r e .  W e  s u p p l e -
ment  these  ana lyses  w i th  examina t ions  o f  the  homeowners ’  per fo rmance in  us ing
t h e  r i s k  c h a r t s  c o n t a i n e d  i n  t h e  v a r i o u s  r a d o n  i n f o r m a t i o n  b r o c h u r e s .

O u r  o v e r a l l  f i n d i n g s  s u g g e s t  t h a t  b r e v i t y  i n  r i s k  c o m m u n i c a t i o n  i s  n o t  a
v i r t u e .  B r e v i t y  a p p e a r s  t o  i n c r e a s e  s u b j e c t i v e  r i s k  p e r c e p t i o n s  u n n e c e s s a r -
i l y .  T h e  c o m b i n a t i o n  o f  n u m e r i c a l  i n f o r m a t i o n  a n d  t h e  c o l o r e d  r i s k  c h a r t
i m p r o v e d  p e o p l e ’ s ’ a b i l i t y  t o  p r o c e s s  r i s k  i n f o r m a t i o n .  V i s u a l  d e v i c e s ,  s u c h
a s  t h e  t h r e e  c o l o r e d  c o l u m n s  u s e d  i n  t h e  c h a r t  i n  t h e  q u a l i t a t i v e / c o m m a n d
b r o c h u r e ,  a l s o  a p p e a r  t o  i m p r o v e  p e o p l e ’ s  i n t u i t i v e  u n d e r - s t a n d i n g  o f  r a d o n
r i s k  c o n c e p t s .  O u r  b e h a v i o r a l  m o d e l s  s h o w  a  m o r e  r a t i o n a l  r i s k  p e r c e p t i o n
process  than  tha t  found  by  Weins te in ,  Sandman,  and  K lo tz  [1987 ] .

4.2 CHANGES IN THE DISTRIBUTION OF PERCEIVED RISKS

O u r  i n f o r m a t i o n  o n  r i s k  p e r c e p t i o n s  i s  b a s e d  o n  q u e s t i o n s  u s e d  i n  b o t h
t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y .  I n t e r v i e w e r s  a s k e d  N e w  Y o r k  h o m e o w n e r s  t w o
q u e s t i o n s  a b o u t  t h e  r i s k s  t h e y  p e r c e i v e d  f r o m  r a d o n :
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“ P e r s o n a l  R i s k ”  Q u e s t i o n : N o w ,  I ’ d  l i k e  y o u  t o  t h i n k  a b o u t  d i f f e r e n t
r i s k s  y o u  a n d  y o u r  h o u s e h o l d  f a c e .  F o r  e a c h
t y p e  o f  r i s k  t h a t  I  r e a d ,  p l e a s e  t e l l  m e  h o w
s e r i o u s  y o u  t h i n k  t h e  r i s k  i s  o n  a  s c a l e  f r o m
1  t o  1 0 .  N u m b e r  1  o n  t h e  s c a l e  i s  n o t  a t  a l l
s e r i o u s  a n d  1 0  i s  v e r y ’ s e r i o u s  .  .  .  h o w  s e r i -
o u s  a r e  r i s k s  y o u  ( a n d  y o u r  h o u s e h o l d )  f a c e
f rom be ing  exposed  to  radon?

“ G e n e r a l  R i s k ”  Q u e s t i o n : C o m p a r e d  t o  o t h e r  h e a l t h  r i s k s  p e o p l e  f a c e ,
how ser ious  a  hea l th  r i sk  i s  radon - -  on  a  sca le
f r o m  1  t o  1 0  w i t h  1  b e i n g  n o t  a t  a l l  s e r i o u s
and 10 be ing  very  ser ious?

The  10-po in t  sca le  was  chosen  to  accommodate  the  needs  o f  a  te lephone  in te r -
v i e w .  S i m i l a r  t o  t h a t  u s e d  b y  J o h n s o n  a n d  L u k e n  [ 1 9 8 7 ] ,  t h e  s i m p l e  s c a l e  i s
e a s i l y  u n d e r s t o o d  a n d  p r o v i d e s  s u f f i c i e n t  r a n g e  f o r  p e o p l e  t o  e x p r e s s  t h e
r i s k s  t h e y  p e r c e i v e d  f r o m  r a d o n .  D e s v o u s g e s  e t  a l .  [ 1 9 8 7 ]  u s e d  t h e  e x a c t  1 0 -
p o i n t  s c a l e  i n  t h e i r  s t u d y  o f  p e r c e i v e d  r i s k s .  I t  i s  i n  t h e  s a m e  s p i r i t  a s
the  fo rmat  used  by  Weins te in ,  Sandman,  and  K lo tz  [1987 ] .

T h e  s e r i o u s n e s s  d i m e n s i o n  o f  t h e  s c a l e  i n c l u d e s  b o t h  t h e  l i k e l i h o o d  o f
b e i n g  e x p o s e d  a n d  t h e  n a t u r e  o f  t h e  h e a l t h  o u t c o m e  ( l u n g  c a n c e r ) .  T h e  t e l e -
p h o n e  i n t e r v i e w  f o r m a t  p r e c l u d e d  t h e  u s e  o f  a  r i s k  l a d d e r  o r  r i s k  c i r c l e s  ( s e e
Schu lze ,  McCle l land ,  and  Coursey  [1986 ]  and  Smi th  and  Desvousges  [1987 ] )  to
separa te  these  two  percep t ion  components .

T a b l e  4 - 1  s h o w s  t h e  f r e q u e n c y  d i s t r i b u t i o n s  f o r  t h e  t w o  p e r c e i v e d  r a d o n
r i s k  q u e s t i o n s ,  a s  w e l l  a s  r e s p o n s e s  f o r  t w o  o t h e r  s o u r c e s  o f  r i s k  - -  a u t o m o b i l e
a c c i d e n t s  a n d  h a z a r d o u s  w a s t e  e x p o s u r e .  B o t h  t h e  b a s e l i n e  ( B )  a n d  f o I I o w u p
( F )  d i s t r i b u t i o n s  a r e  s h o w n .  F o r  t h e  p e r s o n a l  r i s k  f r o m  r a d o n  e x p o s u r e ,  t h e
m o s t  s i g n i f i c a n t  c h a n g e  i n  t h e  d i s t r i b u t i o n  f r o m  t h e  b a s e l i n e  t o  t h e  f o l l o w u p
i n t e r v i e w s  i s  t h e  d e c r e a s e  i n  t h e  “ d o n ’ t  k n o w ”  c a t e g o r y  o f  r e s p o n s e s .  T h i s
f r e q u e n c y  o f  r e s p o n s e s  d e c r e a s e d  f r o m  2 5  p e r c e n t  t o  o n l y  4  p e r c e n t .  T h e  p e r -
c e n t a g e  o f  p e r c e i v e d  r i s k  r e s p o n s e s  a t  t h e  l o w  e n d  o f  t h e  s c a l e  a l s o  i s  m u c h
h igher  in  the  fo l lowup survey  - -  46 .8  percen t  o f  the  homeowners  perce ived  the i r
p e r s o n a l  r i s k  f r o m  r a d o n  e x p o s u r e  t o  b e  l o w  ( i . e . ,  t w o  o r  l e s s  o n  t h e  s c a l e  i n
t h e  f o l l o w u p  s u r v e y )  c o m p a r e d  t o  o n l y  2 3 . 1  i n  t h e  b a s e l i n e  s u r v e y .

T h e  d i s t r i b u t i o n  o f  t h e  g e n e r a l  r i s k  r e s p o n s e s  c h a n g e d  v e r y  l i t t l e
b e t w e e n  t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y .  T h e  d i s t r i b u t i o n  a l s o  i s  q u i t e
d i s t i n c t  f r o m  t h e  o n e  f o r  p e r s o n a l  r i s k s  f r o m  r a d o n  e x p o s u r e .  I n  t h e  f o l l o w u p
i n t e r v i e w ,  a b o u t  5 0  p e r c e n t  o f  t h e  h o m e o w n e r s  r a t e d  t h e  g e n e r a l  r i s k  f r o m
r a d o n  5  o r  h i g h e r ,  w h i l e  o n l y  a b o u t  2 5  p e r c e n t  p u t  t h e i r  p e r s o n a l  r i s k  i n
t h o s e  c a t e g o r i e s .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  d i s t r i b u t i o n s  o f  r e s p o n s e s
s u g g e s t  t h a t  t h e  r e s p o n d e n t s  w e r e  a b l e  t o  d i s t i n g u i s h  b e t w e e n  t h e  t w o  r a d o n
r i s k  p e r c e p t i o n  q u e s t i o n s .  T h e  r e l a t i v e  s t a b i l i t y  i n  t h e  g e n e r a l  r i s k  d i s t r i -
b u t i o n  a l s o  i m p l i e s  t h a t  t h e  h o m e o w n e r s  u p d a t e d  t h e i r  p e r s o n a l  r i s k s  f r o m
r a d o n  e x p o s u r e  a f t e r  r e c e i v i n g  t h e i r  r a d o n  r e a d i n g s  a n d  i n f o r m a t i o n  m a t e r i a l s .
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TABLE 4-1. FREQUENCY DISTRIBUTIONS FOR PERCEIVED RISK BY SOURCES OF RISK:
BASELINE vs. FOLLOWUP SURVEYSa

Radon risk Radon risk
(personal) (general)

Seriousness
of risk B F B F

1 13.2 25.3 3.6 7.8

2 9.9 21.5 3.3 9.4

3 11.0 15.6 8.9 12.0

4 7.0 6.8 6.9 10.2

5 17.1 13.8 24.4 22.1

6 3.3 2.9 9.6 5.8

7 4.7 3.3 8.9 6.3

8 5.0 2.7 10.5 9.6

9 1.0 1.4 1.8 2.8

10 3.4 2.6 7.9 6.7

Don’t know 24.5 4.1 14.3 7.3.

Note: B = Baseline Survey
F = Followup survey

aThe frequencies may not add to 100 percent because of rounding error.

Automobile
accidents

B F

6.6 7.7

6.8 6.4

9.0 10.9

5.6 7.6

25.4 29.1

7.6 7.8

9.4 7.8

13.2 11.5

4.2 2.9

10.3 7.2

2.1 1.2

Hazardous
waste

B F

21.4 28.0

14.0 17.9

11.5 12.6

7.8 7 .2

12.4 13.0

4.9 3.8

6.7 5.0

8.5 5.1

4.3 2.2

7.0 4.3

1.6 1.1
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Since  6  months  e lapsed be tween the  base l ine  and  fo l lowup surveys ,  we
c a n n o t  s e p a r a t e  t h e  e f f e c t s  o f  t h e  i n f o r m a t i o n  m a t e r i a l s  f r o m  t h e  p a s s a g e  o f
t i m e . *  B y  c o m p a r i n g  t h e  p e r c e p t i o n s  o f  t h e  s e r i o u s n e s s  o f  o t h e r  r i s k s ,  h o w -
e v e r ,  w e  h a v e  s o m e  i n f o r m a l  e v i d e n c e  o n  r i s k  p e r c e p t i o n s  t h a t  s h o u l d  b e  i n d e -
p e n d e n t  o f  t h e  r a d o n  i n f o r m a t i o n  m a t e r i a l s .  A s  s h o w n  i n  T a b l e  4 - 1 ,  t h e  d i s -
t r i b u t i o n  o f  p e r c e i v e d  r i s k s  f o r  b o t h  a u t o m o b i l e  a c c i d e n t s  a n d  h a z a r d o u s  w a s t e
e x p o s u r e  a r e  q u i t e  c o n s i s t e n t  i n  t h e  t w o  s u r v e y s .  P e o p l e  a l s o  s e e m  m o r e  c o n -
f i d e n t  o f  t h e i r  p e r c e p t i o n s  f o r  b o t h  o f  t h e s e  r i s k s .  T h e  “ d o n ’ t  k n o w ”  c a t e -
g o r i e s  a c c o u n t e d  f o r  o n l y  a b o u t  2  p e r c e n t  i n  e i t h e r  t h e  b a s e l i n e  o r  f o l l o w u p
su rveys .

W h e n  t h e  v a r i o u s  f r e q u e n c y  d i s t r i b u t i o n s  a r e  c o m p a r e d ,  t h e  l a r g e  s h i f t  i n
r e s p o n s e s  o u t  o f  t h e  “ d o n ’ t  k n o w ”  c a t e g o r y  o c c u r s  p r i m a r i l y  w i t h  t h e  p e r s o n a l
r i s k  f r o m  r a d o n  e x p o s u r e .  W h i l e  t h e  p e r c e n t a g e  r e p o r t i n g  “ d o n ’ t  k n o w ”  t o  t h e
g e n e r a l  r i s k s  p o s e d  b y  r a d o n  d e c l i n e s  b y  o n e - h a l f  b e t w e e n  t h e  b a s e l i n e  a n d
f o l l o w u p  s u r v e y s ,  b o t h  t h e  f i n a l  p e r c e n t a g e  o f  “ d o n ’ t  k n o w ”  r e s p o n s e s  a n d  t h e
m a g n i t u d e  o f  t h e  c h a n g e  f o r  p e r s o n a l  r i s k  a r e  m o r e  s t r i k i n g .  A f t e r  r e c e i v i n g
the  in fo rmat ion  mater ia ls ,  a lmos t  tw ice  as  many  homeowners  repor ted  they  d id
n o t  k n o w  t h e  g e n e r a l  r a d o n  r i s k  c o m p a r e d  t o  t h e  p e r s o n a l  r i s k  r e s p o n s e s  f o r
t h a t  c a t e g o r y .  P e o p l e  s e e m e d  t o  b e  w a i t i n g  f o r  t h e i r  r a d o n  r e a d i n g s  t o  e v a l u -
a t e  t h e  s e v e r i t y  o f  t h e i r  p e r s o n a l  r i s k s  f r o m  r a d o n  e x p o s u r e . A f t e r  r e c e i v -
i n g  t h e  r e a d i n g s  a n d  t h e  i n f o r m a t i o n  m a t e r i a l s ,  o n l y  4  p e r c e n t  c o u l d  n o t  f o r m
p e r c e p t i o n s  o f  t h e i r  r i s k  f r o m  r a d o n  e x p o s u r e .

T a b l e  4 - 2  s h o w s  t h e  f r e q u e n c y  d i s t r i b u t i o n s  f o r  b a s e l i n e  a n d  f o l l o w u p
s u r v e y s  g r o u p e d  a c c o r d i n g  t o  t h e  t y p e  o f  r a d o n  i n f o r m a t i o n  m a t e r i a l s  t h e  h o m e -
o w n e r s  r e c e i v e d :  t h e  f a c t  s h e e t ,  t h e  f o u r  v e r s i o n s  o f  t h e  e x p e r i m e n t a l  b r o -
c h u r e s ,  a n d  t h e  E P A  C i t i z e n ' s  G u i d e .  N o t e  t h a t  t h e  d i s t r i b u t i o n  o f  p e r c e i v e d
r i s k  r e s p o n s e s  f o r  t h e  b a s e l i n e  s u r v e y  i s  a l m o s t  i d e n t i c a l  a c r o s s  t h e  v a r i o u s
t y p e s  o f  i n f o r m a t i o n  m a t e r i a l s .  T h i s  s i m i l a r i t y  r e s u l t s  f r o m  o u r  e f f o r t s  t o
e n s u r e  t h a t  t h e  i n f o r m a t i o n  m a t e r i a l s  w e r e  i n d e p e n d e n t  o f  p e r c e i v e d  r i s k
r e s p o n s e s  i n  t h e  b a s e l i n e  s u r v e y s .  ( S e e  A p p e n d i x e s  A  a n d  B . )

When the  responses  to  the  fo l lowup survey  a re  g rouped accord ing  to  the
i n f o r m a t i o n  m a t e r i a l s  r e c e i v e d ,  t h e r e  d o  n o t  a p p e a r  t o  b e  l a r g e  d i f f e r e n c e s  i n
t h e  d i s t r i b u t i o n s  o f  p e r c e i v e d  r i s k s  a m o n g  t h e  v a r i o u s  t y p e s  o f  i n f o r m a t i o n
b r o c h u r e s  o r  t h e  f a c t  s h e e t .  W h i l e  t h e  d i s t r i b u t i o n s  d e r i v e d  f r o m  t h e  f o l l o w -
u p  s u r v e y  a r e  d i f f e r e n t  f r o m  t h e  b a s e l i n e  d i s t r i b u t i o n s  f o r  e a c h  i n f o r m a t i o n

* T h e r e  d o e s  n o t  a p p e a r  t o  b e  a n  e x t e n s i v e  l i t e r a t u r e  o n  t h e  c o n s i s t e n c y
o f  r i s k  p e r c e p t i o n s  o v e r  t i m e .  T h e  W a l l s t e n - B u d e s c u  [ 1 9 8 3 ]  r e v i e w  i n d i c a t e s
s u b s t a n t i a l  w o r k  o n  t h e  r e l i a b i l i t y  o f  e n c o d e d  r i s k  p e r c e p t i o n s ,  b u t  d o e s  n o t
d i s c u s s  h o w  p e r c e p t i o n s  m i g h t  e v o l v e  o v e r  t i m e .  W e  a l s o  c a n n o t  c o n t r o l  f o r
p e o p l e ’ s  a c c e s s  t o  a n d  u s e  o f  r a d o n  i n f o r m a t i o n  i n  t h e  g e n e r a l  m e d i a .  O v e r
t h i s  t i m e  p e r i o d  t h e r e  h a s  b e e n  i n c r e a s e d  r e p o r t i n g  a b o u t  r a d o n  a n d  i t s  r i s k s .

I n  t h e i r  d e b r i e f i n g ,  t e l e p h o n e  i n t e r v i e w e r s  r e m a r k e d  t h a t ,  w h e n  a s k e d
t h e  p e r c e i v e d  r i s k  q u e s t i o n ,  p e o p l e  f r e q u e n t l y  c o m m e n t e d ,  “ W e l l  I  d o n ’ t  k n o w .
T h a t ’ s  w h a t  I ’ m  w a i t i n g  f o r  y o u  t o  t e l l  m e  w i t h  t h e  m o n i t o r i n g  r e s u l t s . ”
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TABLE 4-2. FREQUENCY DISTRIBUTIONS FOR PERSONAL RISK FROM RADON BY 
INFORMATION TREATMENT: BASELINE vs. FOLLOWUP SURVEYS’ 

FACT SHEET COQUANT CAQUANT CAQUAL COQUAL EPA 
Seriousness 
of radon risk B F B F B F B F B F B F 

1 13.2 24.3 14.7 30.0 12.2 24.2 14.2 26.8 12.2 20.6 11.6 26.0 

2 9.5 19.7 10.0 22.3 9.5 25.2 9.8 21.7 10.5 21.6 10.1 19.9 

3 11.8 16.2 12.3 14.3 10.9 15.7 9.5 12.9 10.1 19.2 10.5 15.9 

4 8.1 6.0 6.3 7.0 6.5 6.1 8.5 7.5 5.2 9.4 6.1 6.1 

5 16.3 14.4 15.0 12.0 21.1 15.3 17.3 14.9 17.4 12.2 15.9 13.4 

6 3.9 4.0 4.3 1.7 1.4. 1.7 2.7 2.7 4.2 3.5 2.5 3.3 

7 3.0 4.0 6.0 1.0 4.4 2.0 4.8 4.4 7.7 3.5 4.7 4.0 

8 5.1 3.2 6.7 3.3 5.4 1.7 4.1 3.4 2.8 1.7 5.4 2.5 

9 0.7 1.1 0.7 1.7 1.4 1.4 1.0 0.3 1.4 2.1 1.1 2.2 

10 3.9 2.0 1.7 2.3 3.4 3.1 1.7 2.7 3.5 3.1 6.1 3.3 

Don'tknow 24.6 5.3 22.3 4.3 23.8 3.7 26.4 2.7 25.1 3.1 26.0 3.6 . 

Note: B = BaselineSurvey 
F = Followup survey 

aThefrequencies maynotaddto 100percentbecauseofroundingerror. 
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t r e a t m e n t ,  c o m p a r i n g  t h e  r e s u l t s  a c r o s s  t y p e s  o f  i n f o r m a t i o n  r e v e a l s  n o  p r o -
n o u n c e d  d i f f e r e n c e s .  H o w e v e r ,  a s  w e  s h o w  l a t e r  i n  t h i s  c h a p t e r ,  t h e r e  a r e
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  e f f e c t s  o f  t h e s e  m a t e r i a l s  t h a t  b e c o m e  a p p a r e n t
w h e n  s t a t i s t i c a l  t e c h n i q u e s  a r e  u s e d  t o  a c c o u n t  f o r  t h e  d i f f e r e n c e s  i n  a  h o m e -
o w n e r ’ s  c h a r a c t e r i s t i c s  - -  f o r  e x a m p l e ,  h i s  a g e  o r  e d u c a t i o n  l e v e l .  T h i s  d i s -
t i n c t i o n  b e t w e e n  i n t e r p r e t a t i o n s  o f  i n d i v i d u a l s ’  r i s k  p e r c e p t i o n s  b a s e d  o n
g r o u p e d  d a t a  v e r s u s  t h a t  d e r i v e d  f r o m  a n a l y s i s  o f  i n d i v i d u a l  r e s p o n s e s  i s
c o n s i s t e n t  w i t h  o t h e r  f i n d i n g s .  J o h n s o n  a n d  L u k e n  [ 1 9 8 7 ] ,  f o r  e x a m p l e ,  f o u n d
t h a t  5 6  p e r c e n t  o f  t h e  i n d i v i d u a l s  w i t h  h i g h  r a d o n  l e v e l s  ( i n  a  r e l a t i v e
s e n s e )  r a t e d  t h e i r  r i s k  a s  m e d i u m  t o  l o w .  O n l y  f o r  i n d i v i d u a l s  w i t h  l o w
o b j e c t i v e  r i s k s  d i d  t h e  m a j o r i t y  i n d i c a t e  l o w  s u b j e c t i v e  r i s k s .

The Johnson and Luken f indings for  grouped data were more understandable.
w h e n  t h e  a n a l y s i s  o f  p o s t e r i o r  r i s k  p e r c e p t i o n s  t o o k  a c c o u n t  o f  d i f f e r e n c e s  i n
i n d i v i d u a l s ’  c h a r a c t e r i s t i c s  a n d  t h e i r  p r i o r  a p p r a i s a l s  o f  r i s k .  ( s e e  S m i t h
a n d  J o h n s o n  [ f o r t h c o m i n g ] ) .  T h e s e  s t u d i e s  h i g h l i g h t  t h e  i m p o r t a n c e  o f  t h e
c l a s s i f i c a t i o n  s c h e m e  u s e d  t o  g r o u p  i n d i v i d u a l  r e s p o n s e s .  B e c a u s e  o f  t h e
d i v e r s i t y  i n  h o w  i n d i v i d u a l s  f o r m  t h e i r  r i s k  p e r c e p t i o n s ,  s o m e  c l a s s i f i c a t i o n s
can  be  mis lead ing .

W e i n s t e i n ,  S a n d m a n ,  a n d  K l o t z  [ 1 9 8 7 ]  e x a m i n e d  t h e  f r e q u e n c y  d i s t r i b u t i o n s
f o r  t h r e e  s u b s e t s  o f  t h e i r  s a m p l e  h o u s e h o l d s ,  g r o u p e d  a c c o r d i n g  t o  t h e i r  r a d o n
r e a d i n g s  - -  l e s s  t h a n  4  p i c o c u r i e s ,  4  t o  2 0  p i c o c u r i e s ,  a n d  m o r e  t h a n  2 0  p i c o -
c u r i e s .  I n  e a c h  c a s e  t h e y  a s k e d  r e s p o n d e n t s  t o  l a b e l  t h e i r  r a d o n  l e v e l s  a s
“ s l i g h t ,  m o d e r a t e ,  o r  s e r i o u s  r i s k . ”  U s i n g  t h e  f r e q u e n c y  d i s t r i b u t i o n s  f o r
t h e s e  c l a s s i f i c a t i o n s  w i t h  t h e  t h r e e  s u b s a m p l e s ,  t h e y  c o n c l u d e  t h a t :

.  .  .  t h e  l a b e l  [ r i s k  c l a s s i f i c a t i o n ]  p e o p l e  u s e d  w i t h  r e s p e c t  t o
t h e i r  o w n  h o m e  w a s  a l m o s t  c o m p l e t e l y  u n c o r r e l a t e d  w i t h  t h e i r  t e s t
r e s u l t s  [ r a d o n  r e a d i n g s ] . ’  ( W e i n s t e i n ,  S a n d m a n ,  a n d  K l o t z  [ 1 9 8 7 ] ,

p .  1 7 )

W e i n s t e i n ,  S a n d m a n ,  a n d  K l o t z  a p p e a r  t o  e x a m i n e  o n l y  t h e  f r e q u e n c y  d i s t r i b u -
t i o n s  a n d  s i m p l e  c o r r e l a t i o n  c o e f f i c i e n t s  b e t w e e n  v a r i a b l e s  i n  r e a c h i n g  t h e i r
c o n c l u s i o n .  F u r t h e r  a n a l y s i s  o f  t h e i r  d a t a ,  w h i c h  w o u l d  a c c o u n t  f o r  d i f f e r -
e n c e s  i n  i n d i v i d u a l s ’  c h a r a c t e r i s t i c s ,  c o u l d  c h a n g e  t h e i r  c o n c l u s i o n s .

4.3 HOMEOWNERS’ USE OF THE INFORMATION BROCHURES

T h e  f i r s t  s t e p  i n  u n d e r s t a n d i n g  h o w  i n d i v i d u a l s  f o r m  r i s k  p e r c e p t i o n s  i s
t o  e v a l u a t e  h o w  t h e y  u s e d  t h e  i n f o r m a t i o n  b r o c h u r e s  e x p l a i n i n g  t h e  r e l a t i o n -
s h i p  b e t w e e n  t h e i r  2 - m o n t h  r a d o n  r e a d i n g s  a n d  t h e  i n c r e m e n t s  t o  t h e i r  l i f e t i m e
r i s k s  o f  l u n g  c a n c e r .  R e c e n t  f i n d i n g s  o f  V i s c u s i ,  M a g a t ,  a n d  H u b e r  [ 1 9 8 6 ]
emphas ize  the  impor tance  o f  examin ing  how househo lds  p rocess  r i sk  in fo rmat ion .
W e  o b t a i n e d  d a t a  o n  s e v e r a l  a s p e c t s  o f  h o w  t h e  r e s p o n d e n t  i n t e r p r e t e d  t h e  r i s k
in fo rmat ion  even  though we were  cons t ra ined  by  the  fo rmat  o f  a  te lephone
i n t e r v i e w . I n  t h i s  s e c t i o n  w e  c o n s i d e r  t w o  i s s u e s :

W h e t h e r  t h e  r e s p o n d e n t s  c o r r e c t l y  p e r c e i v e d  t h e  d i s t i n c t i o n
b e t w e e n  l i f e t i m e  a n d  a n n u a l  r i s k s
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Whether the respondents were able to use the risk charts pro-
vided in the NYSERDA and EPA information brochures.

Figure 4-1 displays the,percentage of correct responses to a question
that asked households about the relat ionship between l i fet ime and annual r isks
from radon exposure. Homeowners who received any of the information brochures
did appreciably better in answering this question than those receiving only
the fact sheet. Homeowners receiving the cajole/qual i tat ive brochure demon-
strated the best performance -- 83 percent answered this question correctly.
Because this brochure used colored columns to i l lustrate the dif ference
between lifetime risks and annual risks from radon exposure, we have some
direct evidence that this visual device was effect ive in helping people under-
stand the fundamental relationship between risk measures.

Evaluating whether households used the r isk charts correct ly is more
dif f icult  because the defini t ion of a correct answer involves some judgment.
This analysis is confined to homeowners who received any of the four NYSERDA
brochures or the EPA Citizen’s Guide. (The fact sheet did not contain a chart
with r isk information.) As shown in Figure 1-1, al l  of the NYSERDA brochures
conta ined a co lored r isk  char t  that  l inked radon readings to  l i fe t ime r isks .
For homeowners receiving any of these brochures, we asked them if they
recal led the color that corresponded to their radon reading. Because the EPA
Cit izen’s  Guide uses a d i f ferent ,  more deta i led r isk  sca le  wi th  vary ing

Figure 4-1. “The risk from one year of exposure to radon is much lower
than the risk from lifetime exposure.”
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s h a d i n g s  r a t h e r  t h a n  m u l t i p l e  c o l o r s ,  w e  a s k e d  t h e s e  h o m e o w n e r s  t o  i n d i c a t e
t h e  a p p r o x i m a t e  p o s i t i o n  o f  t h e i r  r e a d i n g s  i n  o n e  o f  f o u r  a r e a s  o n  t h e  c h a r t . *
T h u s ,  t h e  a n a l y s i s  o f  c h a r t  p l a c e m e n t  u s e s  v e r b a l  r e p o r t s  o f  b e h a v i o r ,
requ i res  d i f fe ren t  reca l l  tasks  fo r  the  EPA and  NYSERDA brochures ,  and
i n v o l v e s  a  j u d g m e n t  o n  t h e  d e f i n i t i o n  o f  c o r r e c t  c h a r t  u s e .

T a b l e  4 - 3  d e f i n e s  o u r  c r i t e r i a  f o r  c o r r e c t  r e s p o n s e s  a n d  F i g u r e  4 - 2
r e p o r t s  t h e  f r e q u e n c y  d i s t r i b u t i o n s  f o r  t h e  c o r r e c t  u s e  o f  t h e  r i s k  c h a r t s  b y
b r o c h u r e  t y p e .  T h e  d i f f e r e n c e s  i n  t h e  p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  a m o n g
t h e  N Y S E R D A  b r o c h u r e s  a r e  n o t  s i g n i f i c a n t .  O n l y  a b o u t  5 0  p e r c e n t  o f  t h e
h o u s e h o l d s  r e p o r t e d  t h e  c o r r e c t  c o l o r  i n  e a c h  c a s e .  I n  c o n t r a s t ,  t h e  h o u s e -
h o l d s  r e c e i v i n g  t h e  E P A  C i t i z e n ' s  G u i d e  h a d  a  c o n s i d e r a b l y  l o w e r  s u c c e s s
r a t e  - -  o n l y  3  o u t  o f  1 0  c o u l d  r e c a l l  w h i c h  p o r t i o n  o f  t h e  c h a r t  c o n t a i n e d  t h e i r
r e a d i n g s .  A l t h o u g h  t h e  t w o  r e c a l l  t a s k s  d i f f e r ,  a n d  o u r  d e f i n i t i o n  o f  c o r r e c t
responses  may  be  more  a rb i t ra ry  fo r  the  EPA brochure ,  the  observed  d i f fe rence
i n  s u c c e s s  a r g u e s  f o r  f u r t h e r  a n a l y s i s  o f  t h e  s e n s i t i v i t y  o f  t h e  r e s u l t s  t o
how success  is  de f ined.

F o r  n o w  w e  u s e  t h e s e  d e f i n i t i o n s  o f  c o r r e c t  u s e  t o  e x a m i n e  t h e  v a r i o u s
f a c t o r s  t h a t  c o u l d  a c c o u n t  f o r  h o m e o w n e r s ’  a b i l i t y  t o  r e c a l l  t h e  i n f o r m a t i o n
f rom the  NYSERDA r i sk  char ts  more  accura te ly  than  the i r  coun te rpar ts  who
r e c e i v e d  t h e  E P A  C i t i z e n ' s  G u i d e .  T h e  a n a l y s i s  u s e s  p r o b i t  m o d e l s  w i t h  h o m e -
o w n e r s  w h o  r e c a l l e d  e i t h e r  t h e i r  c o l o r  o r  c h a r t  s e g m e n t  c o r r e c t l y  b e i n g
a s s i g n e d  a  v a l u e  o f  1 ,  a n d  a l l  o t h e r s  a  z e r o .  T a b l e  4 - 4  d e f i n e s  t h e  v a r i a b l e s
t h a t  a r e  u s e d  i n  t h e  r e s t  o f  t h i s  c h a p t e r .

T a b l e  4 - 5  p r e s e n t s  t h e  r e s u l t s  f o r  t h e  l i k e l i h o o d  t h a t  h o m e o w n e r s  c o r -
r e c t l y  u s e  t h e  N Y S E R D A  r i s k  c h a r t s .  T h e  d e f i n i t i o n  d o e s  n o t  d i s t i n g u i s h
b e t w e e n  u n d e r -  a n d  o v e r - s t a t e m e n t s .  E a c h  i s  t r e a t e d  a s  a  c o m p a r a b l e  e r r o r .
We est imate separate models for  the EPA Cit izen's Guide and the NYSERDA bro-
c h u r e s ,  a s  w e l l  a s  m o d e l s  f o r  v a r i o u s  c o m b i n a t i o n s  o f  t h e  s a m p l e .  F o r  e a c h
subgroup ,  we  es t imated  separa te  mode ls  fo r  homeowners  w i th  radon  read ings
b e l o w  1  p i c o c u r i e  p e r  l i t e r  a n d  t h o s e  w i t h  r e a d i n g s  e q u a l  t o  o r  g r e a t e r  t h a n
1  p i c o c u r i e  p e r  l i t e r .  T h e  t a b l e  p r o v i d e s  o n l y  o n e  m o d e l  i n  e a c h  c a s e ,  b u t
t h e  g e n e r a l  c o n c l u s i o n s  d o  n o t  c h a n g e  f o r  l e s s  d e t a i l e d  s p e c i f i c a t i o n s .

T h e  m o d e l s  f o r  h o u s e h o l d s  w i t h  r a d o n  r e a d i n g s  l e s s  t h a n  1  p i c o c u r i e
(Mode ls  1 -2 )  a re  la rge ly  un in fo rmat i ve .  Homeowners  who  had  heard  abou t  radon
b e f o r e  t h e  b a s e l i n e  i n t e r v i e w  a r e  m o r e  l i k e l y  t o  u s e  t h e  N Y S E R D A  r i s k  c h a r t
c o r r e c t l y .  H o m e o w n e r s  w h o  f e l t  t h a t  t h e  c o n c e p t  o f  l i f e t i m e  r i s k  m a d e  i t

* F o r  t h o s e  r e c e i v i n g  a  N Y S E R D A  b r o c h u r e :  W h i c h  c o l o r  o n  t h e  r a d o n  r i s k
c h a r t  d i d  y o u r  r a d o n  r e a d i n g  c o r r e s p o n d  t o ?

Green 01 Orange 03 Other ______________ 05
Yellow 02 Red 04 Don’t recall 94

F o r  t h o s e  r e c e i v i n g  E P A ’ s  C i t i z e n ' s  G u i d e :  D o  y o u  r e c a l l  w h e r e  o n  t h e
r a d o n  r i s k  c h a r t  y o u r  r e a d i n g  w a s ?  W a s  i t ?

a. Above the middle 01 d .  A t  t h e  b o t t o m  04
b. In the middle 02 e. Don’t know  94
c. Be low the  m idd le  03
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TABLE 4-3. DEFINITIONS OF CORRECT USE OF RISK CHARTS

Information brochure

NYSERDA

Radon reading Color assignment
(R) or placement

R < 2 Green

2<R<4 Yellow

4GRR20 Orange

206R Red

EPA R < 1

l&R<4

4GR<20

20GR

Bottom

Below the middle

In the middle

Above the middle

Figure 4-2. Frequency distributions for correct use of risk charts.
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TABLE 4-4. DESCRIPTION OF SOCIOECONOMIC, ATTITUDINAL
AND TECHNICAL VARIABLES

Variable/name Description

AGE

EDUCATION

NEED HELP

DOCTOR

WAIT

MATH

EXPERT

HEAR

TIME READING

UNDERSTAND

COQUANT

COQUAL

CAQUANT’

CAQUAL

EPA

UNDLIFRISK

UNDLIFMITIG

AVERT

ADJUST

SEX

RACE

SRISKF

SRISKB

Age of respondent.

Years of education completed by respondent.

A qualitative variable (0.1) for respondents who indicated on the baseline survey that they did not know which
government agency to turn to for help and additional information on radon (= 1 if they do not know).

Attitudinal variable (0,1) from the baseline survey = 1 if a respondent indicated that the statement “you always ask your
physician a lot of questions or regularly read articles about health” described himself very or fairly well.

Attitudinal variable (0,1) from the baseline survey = 1 if statement: “you usually wait until you have a lot of information
before you decide to buy something new like an appliance” described himself very or fairly well.

Attitudinal variable (0,1) from the baseline survey = 1 if statement: “you are used to working with numbers or math
because of your job or some other interests” described himself very or fairly well.

Attitudinal variable from the baseline survey = 1 if statement: “you often question information from experts or other
authorities” described himself very or fairly well.

Qualitative variable (0,1) from baseline survey = 1 if respondent had heard or read about radon in last 3 months.

The number of minutes the respondent reported reading the materials explaining how to interpret the radon readings (in
the followup survey).

Qualitative variable (0,1) from followup survey = 1 if the individual correctly located his reading on the risk charts
provided in the brochures designed by the project or in the EPA Citizen’s Guide.

Qualitative variable (0,1) = 1 if respondent received the brochure with command and quantitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with command and qualitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and quantitative design features.

Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and qualitative design features.

Qualitative variable (0,1) = 1 if respondent received the EPA Citizen’s Guide.

Qualitative variable (0,1) = 1 if respondent strongly agreed or agreed that the use of radon risk as a lifetime risk made it
easier to understand personal radon risks.

Qualitative variable (0,1) = 1 if respondent strongly agreed or agreed that the use of radon risk as a lifetime risk made it
easier to decide on mitigation to reduce radon levels in the home.

Qualitative variable = 1 if respondent has done or planned to do something to reduce household’s exposure to radon.

Qualitative variable = 1 if individual adjusted his personal radon risk perception from the lifetime risks reported for the
typical household

Qualitative variable, male (=1)

Qualitative variable. white (=1)

The respondent’s reported perception on a 1 to 10 scale of the seriousness of the personal risk facing his household
from radon; this response was from the followup survey after receiving the reading and information materials.

The respondent’s reported perception on a 1 to 10 scale of the seriousness of the personal risk facing his household
from radon: this response was from the baseline survey before receiving any information.
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TABLE 4-5. DETERMINANTS OF ABILITY TO USE RISK CHARTS: PROBIT MODELSa 

Independent 
variables 

Radon <l Radon.4 Radon 21 Radon 21 
NYSERDA EPA EPA NYSERDA Full sample Combined 
treatments Citizen’s Guide Citizen’s Guide treatments NYSERDA EPA NYSERDA and EPA 

(1) (2) (3) (4) (5) (6) (7) (8) 

INTERCEPT - 4447 
(-0.8061 

RADON .llSO 
(0.425) 

EDUCATION .0424 
(1.413) 

AGE - .0002 
(-0.050) 

UNDLIFRISK .2608 
(1.268) 

DOCTOR -.1693 
(-1.011) 

HEAR 3298 
(2.411) 

COQUANT 

COQUAL .4772 
(2.407) 

CAQUANT - a079 
(-0.042) 

CAQUAL - 

TIME READING -.0040 
( - 0.967) 

SEX - .2670 
(-1.855) 

n 389 

Log (LI - 242.65 

- 2.6079 
( - 2.255) 

.7873 
(1.454) 

.0424 
(0.718) 

0019 
(0.174) 

1.7389 
(2.918) 

- .2465 
(-0.816) 

.2ti7 
(0.915) 

- 

- .w25 
(- 0.313) 

.2521 
WV 

96 

- 57.269 

-4409 
(-0.421) 

.0156 
(0.44) 

- .0314 
t - 0.526) 

.-.OlOl 
(-1.124) 

.3127 
(0.699) 

-.1118 
(-0.363) 

-.0409 
(-0.155) 

Do49 
(1.107) 

.2858 
(1.110) 

137 

-68.40 

- .7746 
(-1.753) 

-2546 
( - 3.897) 

&z 

.oooi 
(0.189) 

3297 
(2.261) 

.1696 
(1.410) 

- .0525 
(, -0.496) 

.1156 
(0.791) 

.1147 
(0.772) 

a377 
(0.268) 

- 

.0019 
(0.832) 

-.I791 
(, -1.861) 

802 

-401.69 

-.X368 
(-1.600) 

-.0633 
(-4.789) 

-.OWO4 
(-0.012) 

3243 
(2.757) 

.0541 
(0.563) 

0896 
(1.080) 

.1030 
(0.898) 

.2421 
(2.063) 

.0319 
(0.279) 

-.0003 
(-0.155) 

-.1954 
(-2.290) 

991 

- 652.87 

- 3422 
( - .0.932) 

- .0483 
(- 1.438) 

- .w59 
(-0.151) 

- .0056 
(-0.864) 

3322 
(2.468) 

- 3299 
(-1.614) 

.1025 
(0.575) 

- 

- 

- JO02 
(-0.051) 

.1841 
(1.035) 

232 

- 140.75 

-5430 
(-4.541) 

- .0596 
(-4.849)’ 

- 

.3970 
(3.650) 

.6367 
(5.395) 

3722 
(6.413) 

.5831 
(4.965) 

.5270 
(4.463) 

- .OOlO 
(-0.615) 

1,223 

- 803.62 

- .9159 
(-3.103) 

- .0600 
(-4.871) 

- .0240 
(1.497) 

- .OOlO 
t-0.383) 

.3949 
(3.615) 

- .w93 
(-0.107) 

.1034 
(1.385) 

.6393 
(5.402) 

.770 
(6.438) 

.5747 
(4.8813 

.5330 
(4.500) 

- .0007 
( - 0.437) 

- .1219 
(-1.597) 

1,223 

- 799.59 

9-h e numbers in parentheses below the estimated parameters are the ratios of the coefficients to their estimated asymptotic standard errors. 
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e a s i e r  t o  u n d e r s t a n d  p e r s o n a l  r a d o n  r i s k  a r e  m o r e  l i k e l y  t o  u s e  t h e  c h a r t
c o r r e c t l y  i n  t h e  E P A  C i t i z e n ' s  G u i d e .  T h e  f i n d i n g s  a r e  q u i t e  d i f f e r e n t ,  h o w -
ever,  for  homeowners who received the NYSERDA brochures and had radon readings
e q u a l  t o  o r  g r e a t e r  t h a n  1  p i c o c u r i e .  M o d e l  4  s h o w s  h o m e o w n e r s  w i t h  h i g h e r
r a d o n  r e a d i n g s  w e r e  l e s s  l i k e l y  t o  u s e  t h e  r i s k  c h a r t  c o r r e c t l y .

We a lso  cons ider  whe ther  genera l  tendenc ies  can  be  de tec ted  fo r  the  over -
a l l  s a m p l e  b y  e l i m i n a t i n g  t h e  d i s t i n c t i o n  b y  l e v e l  o f  r a d o n  r e a d i n g .  M o d e l  5
is  es t imated  fo r  a l l  homeowners  who rece ived  the  NYSERDA brochures . *  Mode l  5
e s t i m a t e s  r e i n f o r c e  t h e  r e s u l t s  t h a t  s h o w e d  h o m e o w n e r s  w i t h  h i g h e r  r a d o n  r e a d -
i n g s  e x p e r i e n c i n g  m o r e  d i f f i c u l t y  w i t h  t h e  c h a r t .  A s  t h e  r a d o n  r e a d i n g
i n c r e a s e s ,  a  h o m e o w n e r ’ s  a n s w e r  f o r  t h e  N Y S E R D A  r i s k  c h a r t  i s  l e s s  l i k e l y  t o
c o n f o r m  t o  o u r  d e s c r i p t i o n  o f  a  c o r r e c t  u s e  o f  t h e  r e s p e c t i v e  c h a r t s .  T h e s e
d e s c r i p t i o n s  c o r r e s p o n d  t o  t h e  s t a n d a r d  a s s u m p t i o n s  u n d e r l y i n g  t h e  l i f e t i m e
r i s k  e s t i m a t e s  f o r  r a d o n ,  s o  t h i s  p a t t e r n  c o u l d  i m p l y  t h a t  h o u s e h o l d s  w i t h
h i g h e r  r a d o n  l e v e l s  a r e  n o t  u s i n g  t h e  c h a r t s  c o r r e c t l y .  A l t e r n a t i v e l y ,  i t
c o u l d  b e  c o n s i s t e n t  w i t h  a n  i n c r e a s e d  i n c e n t i v e  t o  a d j u s t  t h e  r i s k  e s t i m a t e s
t o  r e f l e c t  e a c h  i n d i v i d u a l ’ s  c i r c u m s t a n c e s  m o r e  a c c u r a t e l y .  W h i l e  b o t h
i n t e r p r e t a t i o n s  a r e  p o s s i b l e ,  w e  b e l i e v e  t h e  r e s u l t s  a r e  m o r e  c o n s i s t e n t  w i t h
t h e  i n c r e a s e d  l i k e l i h o o d  o f  m i s t a k e s  b e c a u s e  t h e  q u e s t i o n  a s k e d  f o r  t h e  c o l o r
o f  a n  i n d i v i d u a l ’ s  r e a d i n g  n o t  t h e  c o l o r  o f  h i s  r i s k  e s t i m a t e .  M o r e o v e r ,  a s
w e  s h o w  l a t e r  i n  t h i s  c h a p t e r ,  t h e s e  f i n d i n g s  d o  n o t  c h a n g e  w h e n  w e  i n c l u d e  a
q u a l i t a t i v e  v a r i a b l e  t o  i d e n t i f y  t h o s e  h o u s e h o l d s  w h o  s t a t e d  t h e y  h a d  a d j u s t e d
t h e i r  l i f e t i m e  r i s k  e s t i m a t e s .

T h e  M o d e l  5  r e s u l t s  s h o w  s e v e r a l  o t h e r  s i g n i f i c a n t  d e t e r m i n a n t s  o f  c o r -
r e c t  c h a r t  u s e :  e d u c a t i o n ,  s e x ,  l i f e t i m e  r i s k ,  a n d  t h e  q u a l i t a t i v e  v a r i a b l e ,
COQUAL, for homeowners who received the command/qualitative NYSERDA brochure.
Genera l l y ,  we  f ind  fema le  homeowners  w i th  h igher  educa t ion  leve ls ,  who  agreed
t h a t  t h e  l i f e t i m e  r i s k  c o n c e p t  w a s  u s e f u l  a n d  r e c e i v e d  t h e  c o m m a n d / q u a l i t a t i v e
b r o c h u r e ,  w e r e  m o r e  l i k e l y  t o  a n s w e r  t h e  q u e s t i o n  c o r r e c t l y .  T h e  l a s t  o f
t h e s e  v a r i a b l e s ,  C O Q U A L ,  r e f l e c t s  t h e  d i f f e r e n t i a l  e f f e c t  o f  t h e  c o m m a n d /
q u a l i t a t i v e  b r o c h u r e  o v e r  t h e  o m i t t e d  c a t e g o r y  w h i c h  w a s  c a j o l e / q u a l i t a t i v e .
T h i s  i s  c o n s i s t e n t  w i t h  t h e  f r e q u e n c i e s  r e p o r t e d  i n  F i g u r e  4 - 2  t h a t  s h o w e d
homeowners  rece iv ing  the  command/qua l i ta t i ve  b rochure  demons t ra ted  the  h ighes t
o v e r a l l  p e r c e n t a g e  o f  c o r r e c t  c o l o r  p l a c e m e n t s .  U n f o r t u n a t e l y ,  t h e  d i f f e r e n -
t i a l  d o e s  n o t  h e l p  t o  i d e n t i f y  w h y  h o m e o w n e r s ’  r e s p o n s e s  a r e  i n c o n s i s t e n t  w i t h
what  we  de f ined  as  co r rec t  reca l l .  The  command vers ions  o f  the  NYSERDA
brochure  do  no t  encourage  ad jus tment  o f  pe rsona l  es t ima tes  o f  r i sk  f rom radon .
As a consequence, we would expect homeowners who received them to be least
l i k e l y  t o  a d j u s t  ( a n d  t h e r e b y  m a k e  m i s t a k e s  i f  t h e y  r e p o r t e d  t h e i r  a d j u s t e d
r i s k  e s t i m a t e s  i n s t e a d  o f  t h e  c o l o r  o f  t h e i r  r a d o n  r e a d i n g s ) .  C O Q U A N T  h a s  t h e
n e x t  g r e a t e s t  n u m e r i c a l  e f f e c t  o n  t h e  l i k e l i h o o d  o f  “ m i s t a k e s , ”  b u t  i t  i s  n o t
a  s t a t i s t i c a l l y  s i g n i f i c a n t  v a r i a b l e .  T h e r e f o r e ,  i t  i s  n o t  p o s s i b l e  t o
e x t r a c t  a  c l e a r  e x p l a n a t i o n  o f  t h e  d i f f e r e n c e  i n  p e r f o r m a n c e  a c r o s s  b r o c h u r e s .

*Mode l  6  repor ts  the  resu l ts  es t imated  fo r  the  homeowners  who rece ived
t h e  E P A  C i t i z e n ’ s  G u i d e .  B e c a u s e  t h e s e  r e s u l t s  a r e  u n i n f o r m a t i v e ,  w e
concentrate on Model 5.

4 -12



M o d e l s  7  a n d  8  i n  T a b l e  4 - 5  p r o v i d e  a  f i n a l  c o m p a r i s o n  f o r  t h e  o v e r a l l
u s e  o f  a  r i s k  c h a r t .  T h e s e  m o d e l s  i m p l i c i t l y  a s s u m e  t h a t  t h e  c o r r e c t  u s a g e  o f
the  EPA and NYSERDA char ts  i s  equ iva len t .  Whi le  we no ted  tha t  th is  assumpt ion
s t r e t c h e s  t h e  l i m i t s  o f  c o m p a r i s o n ,  i t  d o e s  o f f e r  a n  a p p r o x i m a t e  a p p r a i s a l  o f
h o m e o w n e r s ’  p e r f o r m a n c e  i n  u s i n g  t h e  r i s k  c h a r t s .  M o d e l  8  r e p o r t s  t h e
d e t a i l e d  s p e c i f i c a t i o n  t h a t  w e  h a v e  u s e d  t h r o u g h o u t  t h i s  s e c t i o n  a n d  M o d e l  7
p r e s e n t s  a  m o r e  l i m i t e d  s p e c i f i c a t i o n  t h a t  d e l e t e s  a l l  t h e  s o c i o e c o n o m i c
v a r i a b l e s  t h a t  w e r e  i n s i g n i f i c a n t ,  e x c e p t  t i m e  r e a d i n g .  W e  v i e w  t h i s  v a r i a b l e
a s  a  p r o x y  m e a s u r e  o f  t h e  i n d i v i d u a l ’ s  d i f f i c u l t y  w i t h  t h e  m a t e r i a l .

G i v e n  t h e  l a r g e r  s a m p l e  s i z e ,  i t  i s  n o t  u n u s u a l  t o  f i n d  t h a t  M o d e l s  7  a n d
8  s h o w  m o r e  s i g n i f i c a n t  d e t e r m i n a n t s  o f  c o r r e c t  u s e  o f  t h e  r i s k  c h a r t s .  T h e s e
r e s u l t s  c o n f i r m  t h e  t e n d e n c i e s  s h o w n  i n  t h e  e a r l i e r  m o d e l s .  H o m e o w n e r s  w i t h
h i g h e r  r a d o n  r e a d i n g s  a r e  l e s s  l i k e l y  t o  u s e  t h e  r i s k  c h a r t s  c o r r e c t l y ,  a s  w e
have  de f ined  cor rec t  use .  None the less ,  a l l  o f  the  NYSERDA brochures  per fo rm
b e t t e r  t h a n  t h e  E P A  C i t i z e n ’ s  G u i d e  ( t h e  o m i t t e d  c a t e g o r y  i n  t h e s e  m o d e l s ) .
T h u s ,  t h e s e  p r o b i t  r e s u l t s  r e i n f o r c e  t h e  f r e q u e n c y  r e s u l t s  i n  F i g u r e  4 - 2  t h a t
showed on ly  30  percen t  o f  homeowners  rece iv ing  the  EPA brochure  used  i t s  char t
c o r r e c t l y .  H o w e v e r ,  i t  i s  n o t  s u r p r i s i n g  t h a t  h o m e o w n e r s  f o u n d  i t  e a s i e r  t o
r e c a l l  a  c o l o r  t h a n  a  r a n g e  o n  t h e  c h a r t .  T h e s e  m o d e l s  a l s o  s h o w  t h a t  h o m e -
o w n e r s  w h o  t h o u g h t  t h a t  t h e  l i f e t i m e  r i s k  c o n c e p t  w a s  h e l p f u l  a r e  m o r e  l i k e l y
t o  u s e  t h e  r i s k  c h a r t s  c o r r e c t l y .

I t  i s  p o s s i b l e  t h a t  h o m e o w n e r s  m a y  h a v e  r e p o r t e d  t h e i r  a n s w e r s  a f t e r  t h e y
h a d  a d j u s t e d  t h e i r  r i s k s .  O n e  a p p r o a c h  f o r  t e s t i n g  w h e t h e r  h o m e o w n e r s
r e p o r t e d  t h e  c o l o r s  c o r r e s p o n d i n g  t o  t h e i r  a d j u s t e d  r i s k  i s  t o  e x a m i n e  t h e
r e l a t i o n s h i p  b e t w e e n  c o r r e c t  c h a r t  u s e  a n d  t h e  q u a l i t a t i v e  v a r i a b l e  f o r
r e p o r t e d  a d j u s t e d  r i s k .  T o  t e s t  t h i s  h y p o t h e s i s ,  w e  e s t i m a t e d  p r o b i t  m o d e l s
shown in Table 4-6 combining the correct  use of  the NYSERDA chart  and the EPA
char t  and  then  a  separa te  mode l  on  the  NYSERDA char t  a lone .  The  ad jus tment
v a r i a b l e  d o e s  n o t  h a v e  a  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  o n  t h e  c o r r e c t  u s e
o f  t h e  c h a r t  i n  e i t h e r  c a s e .

O v e r a l l ,  o u r  f i n d i n g s  i m p l y  t h a t  t h e  f o r m a t  u s e d  i n  p r e s e n t i n g  r i s k
i n f o r m a t i o n  a f f e c t s  t h e  h o m e o w n e r s ’  a b i l i t y  t o  u s e  t h a t  i n f o r m a t i o n .  T h e
c o l o r e d  c o l u m n s  h e l p e d  h o m e o w n e r s  d e v e l o p  a n  i n t u i t i v e  u n d e r s t a n d i n g  o f  l i f e -
t i m e  r i s k .  T h e  c o l o r e d  r i s k  c h a r t s  a l s o  m a d e  i t  e a s i e r  f o r  h o m e o w n e r s  t o
r e c a l l  t h e  l o c a t i o n  o f  t h e i r  r a d o n  r e a d i n g  t h a n  t h e  E P A  c h a r t .  B u t  t h e s e
p r e l i m i n a r y  f i n d i n g s  s u g g e s t  t h a t  t h e  i n f o r m a t i o n  t r a n s f e r  w a s  n o t  i d e a l .
O n l y  o n e - h a l f  o f  t h e  h o m e o w n e r s  r e c a l l e d  t h e i r  c o r r e c t  c o l o r .  I n d i v i d u a l s
w i t h  h i g h e r  r e a d i n g s  w e r e  m o r e  l i k e l y  t o  m a k e  m i s t a k e s  a c c o r d i n g  t o  o u r  d e f i -
n i t i o n .  W h e t h e r  t h e  m i s t a k e s  r e f l e c t  a d j u s t m e n t s  t h a t  t h e  c a j o l e  v e r s i o n s  o f
t h e  N Y S E R D A  b r o c h u r e s  s o u g h t  t o  e n c o u r a g e  m e r i t s  m o r e  a t t e n t i o n .  A l t e r n a t i v e -
l y ,  someth ing  in  how homeowners  p rocess  the  char t  i n fo rmat ion  cou ld  cause  them
t o  d i s c o u n t  ( o r  r e j e c t )  “ b a d  n e w s ”  a s s o c i a t e d  w i t h  h i g h e r  r e a d i n g s .  T h i s
h y p o t h e s i s  m e r i t s  e v a l u a t i o n  a s  w e l l .  F u t u r e  r e s e a r c h  a l s o  s h o u l d  d i s t i n g u i s h
the  type  o f  m is take  - -  overs ta tements  versus  unders ta tements  o f  r i sk  - -  and  seek
t o  e v a l u a t e  t h e  s o u r c e  o f  t h e s e  m i s t a k e s .  I f  t h e  b r o c h u r e s  d e s i g n e d  t o
p r o m o t e  a d j u s t m e n t  l e a d  t o  “ m i s t a k e s ”  t h a t  a r e  u n d e r s t a t e m e n t s  b y  o u r  c o n -
s e r v a t i v e  c r i t e r i a  a n d  t h e s e  r e d u c t i o n s  a p p e a r  w a r r a n t e d  b a s e d  o n  t h e  h o m e -
o w n e r ’ s  c i r c u m s t a n c e s ,  t h e n  t h e s e  f i n d i n g s  w o u l d  n o t  r e f l e c t  t h e  f a i l u r e  o f
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TABLE 4-6. PROBIT MODELS FOR CORRECT USE OF RISK CHARTS

Independent
variables

INTERCEPT

RADON

COQUAL

COQUANT

CAQUAL

Combined sample
NYSERDA and EPA

-1.0307
(-2.367)

-.0510
(-4.399)

.7027
(6.304)

.5741
(5.235)

.5275
(4.825)

NYSERDA
sample only

-.7597
(-1.593)

-.0542
(-4 .350)

.0426
(0.399)

.1761
(1.622)

-

CAQUANT . 4 8 3 0
(4.416)

-.0485
(-0.454)

EDUCATION .0387 .0490
(2.498) (2.986)

AGE .0118 .0155
(0.740) (0.871)

AGE2 -.0001 -.0002
(-0.881) (-0.989)

HEAR .0937 .0465
(1.345) (0.601)

ADJUSTED RISK -.0006 .0124
(-0.006) (0.123)

TIME READING -.0014 -.0007
(-0.878) (-0.394)

DOCTOR .0291 .1079
(0.365) (1.227)

WAIT .0012 -.0493
(0.013) (-0.490)

n 1,394 1,126

Log (L) -922.74 -748.81
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i n f o r m a t i o n  p r o g r a m s .  R a t h e r ,  t h e y  w o u l d  i l l u s t r a t e  t h a t  t h e  s a m p l e  r e s p o n -
den ts  had  p rocessed  the  ad jus tment  in fo rmat ion  in  the  b rochures ,  thus  per fo rm-
i n g  s o p h i s t i c a t e d  p e r s o n a l  r i s k  a s s e s s m e n t s .

4.4 A BEHAVIORAL MODEL FOR RADON RISK PERCEPTIONS

T h i s  s e c t i o n  t e s t s  t h e  a b i l i t y  o f  a  B a y e s i a n  m o d e l  t o  e x p l a i n  t h e  p r o c e s s
o f  how househo lds  fo rm the i r  r i sk  percep t ions .  The  Bayes ian  mode l  assumes
t h a t  t h e  m e a n  o f  d i s t r i b u t i o n  o f  a n  i n d i v i d u a l ’ s  s e n t i m e n t s  a f t e r  n e w  i n f o r m a -
t i o n  i s  r e c e i v e d  ( t h e  p o s t e r i o r  d i s t r i b u t i o n )  i s  a  w e i g h t e d  a v e r a g e  o f  t h e
m e a n  o f  t h e  d i s t r i b u t i o n  o f  a n  i n d i v i d u a l ’ s  b e l i e f s  b e f o r e  t h e  n e w  i n f o r m a t i o n
i s  r e c e i v e d  ( t h e  p r i o r  d i s t r i b u t i o n )  a n d  a  s a m p l e  m e a n .  N e w  i n f o r m a t i o n  i s
t r e a t e d  l i k e  t h e  s a m p l e  m e a n  i n  t h e  B a y e s i a n  u p d a t i n g  r u l e  - -  i . e . ,  i t  i n d i c a t e s
t h a t  t h e  p r i o r  d i s t r i b u t i o n  c h a r a c t e r i z i n g  a n  i n d i v i d u a l s ’  b e l i e f s  s h o u l d  b e
m o d i f i e d .

V iscus i  and  O ’Connor  [1984]  used  th is  bas ic  f ramework  to  descr ibe  how
p e o p l e  f o r m  t h e i r  s u b j e c t i v e  r i s k  p e r c e p t i o n s .  T h e i r  a n a l y s i s  c o n s i d e r e d
c h e m i c a l  w o r k e r s ’  r i s k  p e r c e p t i o n s  f o r  t h e i r  a c t u a l  j o b s  a n d  f o r  a  h y p o t h e t i -
c a l  c h a n g e  i n  t h o s e  j o b s  t h a t  w o u l d  r e q u i r e  t h e m  t o  h a n d l e  a  s p e c i f i e d  n e w
c h e m i c a l .  T h e y  u s e d  s e v e r a l  t y p e s  o f  l a b e l s  t o  d e s c r i b e  t h e  c h e m i c a l s  t h a t
w e r e  a s s o c i a t e d  w i t h  t h e  h y p o t h e t i c a l  c h a n g e .  T h e  w o r k e r s  w e r e  a s k e d  a b o u t
t h e i r  p e r c e p t i o n s  o f  t h e  j o b  r i s k s  b e f o r e  a n d  a f t e r  r e a d i n g  t h e  l a b e l s .  T h i s
p r o c e s s  p r o v i d e d  i n f o r m a t i o n  o n  t h e  p r i o r  a n d  t h e  p o s t e r i o r  r i s k  a s s e s s m e n t s .
The  labe ls  were  assumed to  convey  in fo rmat ion  to  the  workers  tha t  a l lowed them
t o  a c t  a s  i f  t h e y  h a d  r e c e i v e d  a  s a m p l e  e s t i m a t e  o f  t h e  r i s k .  I n  t h e i r  m o d e l ,
t h e  i m p l i c i t  s a m p l e  r i s k  i s  d e r i v e d  f r o m  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  r e p o r t e d
p r i o r  a n d  p o s t e r i o r  r i s k s  - -  i t  i s  n o t  o b s e r v e d .

V iscus i  and  O’Connor  [1984]  found tha t  the  Bayes ian  mode l  exp la ined  the
p r o c e s s  o f  h o w  w o r k e r s  f o r m e d  t h e i r  p e r c e p t i o n s .  S m i t h  a n d  J o h n s o n  [ f o r t h c o m -
i n g ]  f o u n d  s i m i l a r  s u p p o r t  f o r  a n  e x t e n s i o n  o f  t h i s  m o d e l  u s i n g  p e r c e i v e d
r a d o n  r i s k s  a l o n g  w i t h  i n d i v i d u a l s ’  c h a r a c t e r i s t i c s .  T h e i r  a n a l y s i s  w a s  b a s e d
o n  a  s a m p l e  o f  M a i n e  h o u s e h o l d s  w h o  r e c e i v e d  i d e n t i c a l  b r o c h u r e s  w i t h  t h e i r
radon read ings .

N e i t h e r  s t u d y  o f f e r s  a n  i d e a l  t e s t  o f  t h e  B a y e s i a n  f r a m e w o r k .  T h e
V i s c u s i - O ’ C o n n o r  a n a l y s i s  w a s  b a s e d  o n  a  h y p o t h e t i c a l  s i t u a t i o n ,  w h i l e  S m i t h
a n d  J o h n s o n  h a d  t o  r e l y  o n  a  r e t r o s p e c t i v e  a p p r a i s a l  o f  t h e  r e s p o n d e n t s ’  s u b -
j e c t i v e  r i s k s  b e f o r e  t h e  n e w  i n f o r m a t i o n  ( i . e . ,  t h e i r  r a d o n  r e a d i n g )  w a s
r e c e i v e d .  O u r  s t u d y  d e s i g n  a v o i d s  b o t h  p r o b l e m s .  I t  a l l o w s  u s  t o  e l i c i t
i n f o r m a t i o n  a b o u t  e a c h  i n d i v i d u a l ’ s  p e r c e p t i o n  o f  t h e  p e r s o n a l  r i s k  r a d o n
e x p o s u r e  t w i c e  - -  b e f o r e  t h e  r e a d i n g  a n d  i n f o r m a t i o n  m a t e r i a l s  w e r e  a v a i l a b l e ,
a n d  a f t e r  t h e  i n f o r m a t i o n  h a d  b e e n  d i s t r i b u t e d .  T h e  c i r c u m s t a n c e s  f a c i n g
t h e s e  h o u s e h o l d s  i n v o l v e  a c t u a l  r i s k s  a r i s i n g  f r o m  t h e  r a d o n  i n  t h e i r  h o m e s .
B y  a l t e r i n g  t h e  w a y  t h e  r a d o n  r i s k  w a s  e x p l a i n e d  t o  e a c h  h o u s e h o l d ,  w e  c a n
d e t e r m i n e  w h e t h e r  t h e  t y p e  o f  i n f o r m a t i o n ,  a s  w e l l  a s  a n  i n d i v i d u a l ’ s  c h a r a c -
t e r i s t i c s ,  a f f e c t  t h e  p r o c e s s  o f  u p d a t i n g  r i s k  p e r c e p t i o n s

T h i s  l a s t  i s s u e  h a s  b e e n  a n  i m p o r t a n t  e l e m e n t  i n  o u r  r e s e a r c h  d e s i g n .
T h e  e c o n o m i c s  a n d  p s y c h o l o g y  l i t e r a t u r e  o n  l a y  p e r s o n s ’  r i s k  a s s e s s m e n t  p r a c -
t i c e s  a n d  b e h a v i o r  i n  t h e  p r e s e n c e  o f  r i s k  c l e a r l y  i n d i c a t e s  t h a t  t h i s  p r o c e s s
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m u s t  b e  d e s c r i b e d  w i t h i n  a  b e h a v i o r a l  m o d e l  o f  i n d i v i d u a l s ’  d e c i s i o n s .  T h i s
m a k e s  i t  r e a s o n a b l e  t o  e x p e c t  t h a t  t h e  w e i g h t s  a n  i n d i v i d u a l  w o u l d  a t t a c h  t o
each  type  o f  in fo rmat ion  wou ld  depend on  how he  va lues  the  ou tcomes a t  r i sk ,
a s  w e l l  a s  h o w  h e  p e r c e i v e s  t h e  r e l a t i v e  p r e c i s i o n  o f  t h e  n e w  i n f o r m a t i o n  i n
r e l a t i o n  t o  h i s .  p r i o r  b e l i e f s . *

E q u a t i o n  ( 4 . 1 )  d e s c r i b e s  t h e  b a s i c  B a y e s i a n  m o d e l  f o r  r a d o n  r i s k  p e r c e p -
t i o n s .

( 4 . 1 )

where

=  t h e  s u b j e c t i v e  r i s k  p e r c e p t i o n s  o f  i n d i v i d u a l  j
a t  t h e  t i m e  o f  t h e  b a s e l i n e  a n d  f o l l o w u p  s u r v e y s ,
r e s p e c t i v e l y .

Radonj  =  i n d i v i d u a l  j ’ s  r a d o n  r e a d i n g

xkj, ( k = 1 , L )  =  t h e  s e t  o f  i n d e p e n d e n t  v a r i a b l e s ,  i n c l u d i n g  t h e
qualitative variables (COQUANT, COQUAL, CAQUANT,
CAQUAL,  EPA)  descr ib ing  the  type  o f  in fo rmat ion
i n d i v i d u a l  j  h a s  r e c e i v e d ,  a s  w e l l ,  a s  o t h e r  c h a r -
a c t e r i s t i c s  o f  e a c h  r e s p o n d e n t .

=  a  random e r ro r

a ,  b ,  c ,  dk =  t h e  p a r a m e t e r s  o f  t h e  m o d e l .

T a b l e  4 - 7  r e p o r t s  t h r e e  s p e c i f i c a t i o n s  f o r  t h i s  b a s i c  m o d e l  e s t i m a t e d
w i t h  o r d i n a r y  I e a s t  s q u a r e s  ( O L S ) .  T h e s e  m o d e l s  a r e  r e p r e s e n t a t i v e  o f  a  w i d e r
r a n g e  o f  r e s u l t s  w i t h  s i m i l a r  e s t i m a t e s .  M o d e l  1 ,  t h e  s i m p l e s t  v e r s i o n ,
a s s u m e s  t h a t  t h e  r a d o n  r e a d i n g  i s  t h e  o n l y  s o u r c e  o f  n e w  i n f o r m a t i o n .  M o d e l  2
i n c l u d e s  t h e  i n f o r m a t i o n  b r o c h u r e s  ( w i t h  t h e  f a c t  s h e e t  t h e  o m i t t e d  c a t e g o r y )
a l o n g  w i t h  t h e  r a d o n  r e a d i n g .  M o d e l  3 ,  t h e  m o r e  g e n e r a l  m o d e l ,  i n c l u d e s  p r i o r
r i s k  p e r c e p t i o n  i n f o r m a t i o n  a n d  i n d i v i d u a l  c h a r a c t e r i s t i c s  a s  p o t e n t i a l  d e t e r -
m i n a n t s  o f  p e r c e i v e d  r i s k .  T h e  e s t i m a t e d  e f f e c t s  f o r  p r i o r  r i s k  p e r c e p t i o n
a n d  r a d o n  r e a d i n g  a r e  q u i t e  s t a b l e  a c r o s s  a l t e r n a t i v e  s p e c i f i c a t i o n s  o f  t h e
m o r e  g e n e r a l  v e r s i o n  o f  t h e  B a y e s i a n  m o d e l .  B o t h  v a r i a b l e s  h a v e  s i g n i f i c a n t
es t imated  paramete rs .

G e n e r a l l y  t h e  m o d e l s  d o  n o t  e x p l a i n  a  l o t  o f  t h e  v a r i a t i o n  ( a s  m e a s u r e d
b y  R2)  i n  o u r  i n d e x  o f  p o s t e r i o r  r i s k  p e r c e p t i o n .  T h e r e  a r e  s e v e r a l  r e a s o n s
f o r  n o t  d e v o t i n g  m u c h  a t t e n t i o n  t o  R* a s  a n  i n d e x  o f  g o o d n e s s  o f  f i t  f o r  t h e s e
r e l a t i o n s h i p s . .  F i r s t ,  t h e  m o d e l s  a r e  e s t i m a t e d  f o r  a  c a t e g o r i c a l  v a r i a b l e  - -

*See  Smi th  and  Johnson  [ fo r thcoming ]  and  Smi th  and  Desvousges  [1986 ]  fo r
a  m o r e  d e t a i l e d  d e v e l o p m e n t  o f  t h i s  p o i n t .  I n  t h e  f i r s t  c a s e ,  t h e  a n a l y s i s  i s
u s e d  t o  p r o p o s e  a  g e n e r a l ,  r e d u c e d - f o r m  m o d e l  f o r  d e s c r i b i n g  t h e  r i s k  p e r c e p -
t i o n  p r o c e s s .

4 - 1 6



TABLE 4-7. RADON RISK PERCEPTION MODELS 

Independent 
variables 1 

Models 

2 3 

INTERCEPT 

SRISKB 

RADON 

.1591 
(14.137) 

.2192 
(9.280) 

.0136 
wo3~ 

AGE 

Doclm - 

UNDLIFRISK - 

TIME READING 

YEARS AT ADDRESS 

HEAR 

SEX 

EDUCATION 

UNDLIFMITIG 

RACE 

MATH 

EXPERT 

COQUANT 

COQUAL 

CAQUANT 

CAQUAL 

.1796 
(12.082) 

.2176 
(9.215) 

.0147 
(5.706) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

EPA 

UNDERSTAND * RADON 

n 

R2 

F 

- 

- 

1,466 

.074 

56.649 

-.0505 
(-2.407) 

-DO95 
(-0.438) 

- -0539 
(-2.541) 

- .0296 
(-1.382) 

-a057 
(-0.260) 

- 

1,465 

.081 

18.400 

A472 
(7.034) 

.184O 
j7.440) -. 

.0132 
(4.286) 

-.0008 
(-1.485) 

.0331 
(2.055) 

.0003 
(0.013) 

.0006 
(1.922) 

-.OOOl 
(-0.642) 

- .0033 
(-0.242) 

- .0029 
(-0.203) 

-.0108 
(-3.804) 

.0380 
(1.551) 

- .1099 
(-3.041) 

.0040 
(0.281) 

~.0060 
(0.388) 

- .0900 
( - 2.779) 

-.0576 
(-1.178) 

- .0958 
(- 3.009) 

-.0705 
(-2.116) 

-.0521 
(-1.530) 

.0019 
(0.402) 

1,417 

.lOO 

7.798 
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s e r i o u s n e s s  o f  p e r s o n a l  r i s k  b a s e d  o n  a  1 - t o - 1 0  s c a l e .  A l t h o u g h  t h e  v a r i a b l e
h a s  b e e n  r e s c a l e d  t o  t h e  0  t o  1  i n t e r v a l ,  i t  i s  n o t  c o n t i n u o u s  a n d  o f f e r s  a t
b e s t  a n  o r d i n a l  i n d e x  o f  p r o b a b i l i t y .  B a s e d  o n  t h e  e x t e n s i v e  l i t e r a t u r e  o n  R*
f o r  m o d e l s  w i t h  q u a l i t a t i v e  d e p e n d e n t  v a r i a b l e s ,  i t  w i l l  n o t  p e r f o r m  i n  t h e
s a m e  w a y  t h a t  i t  w o u l d  w i t h  c o n t i n u o u s  r a n d o m  v a r i a b l e s .  S e c o n d ,  e v e n  i f  t h e
f i r s t  p r o b l e m  w e r e  n o t  p r e s e n t ,  R* i s  g e n e r a l l y  l o w  i n  c r o s s - s e c t i o n a l  s a m -
p l e s .

F i n a l l y ,  t h e  r i s k  p e r c e p t i o n  p r o c e s s  i s  a  “ n o i s y ”  o n e .  T o  b e  a b l e  t o  a s k
about  peop le ’s  r i sk  percep t ions  we have  in t roduced  p rob lems w i th  our  mode ls

( i . e . ,  c r e a t e d  a n  o r d i n a l  v a r i a b l e ,  b o u n d e d  b e t w e e n  0 ,  1 )  i n  o r d e r  t o  e n h a n c e
o u r  a b i l i t y  t o  e l i c i t  t h e i r  r i s k  p e r c e p t i o n s  i n  a  t e l e p h o n e  i n t e r v i e w .  T h i s
w i l l  m a k e  i t  m o r e  d i f f i c u l t  t o  i n t e r p r e t  t h e  w e i g h t s  i n  t h e  B a y e s i a n  m o d e l .
T h e y  r e f l e c t  t h e  i n d e x  u s e d  t o  m a k e  r i s k  p e r c e p t i o n s  m o r e  e a s i l y  r e p o r t e d  a s
w e l l  a s  t h e  c o r r e c t  p e r c e p t i o n s .  T h e  d i s c r e t e  n a t u r e  o f  o u r  i n d e x  m a k e s  i t
d i f f i c u l t  t o  p r e d i c t  a c t u a l  r i s k  p e r c e p t i o n s  a c c u r a t e l y .  N o n e t h e l e s s ,  o u r
f i n d i n g s  s u g g e s t  t h a t  t h e  n o i s e  i n  t h e  p e r c e i v e d  r i s k  i n d e x  h a s  n o t  i m p a i r e d
o u r  a b i l i t y  t o  e v a l u a t e  p o t e n t i a l  d e t e r m i n a n t s  o f  t h o s e  p e r c e p t i o n s .

S e v e r a l  o v e r a l l  c o n c l u s i o n s  h o l d  a c r o s s  a l l  m o d e l s :

T h e  m o d e l s  p r o v i d e  s u p p o r t  f o r  t h e  B a y e s i a n  f o r m u l a t i o n  o f  t h e
r i s k  p e r c e p t i o n  p r o c e s s :  r e s p o n d e n t s  u p d a t e d  t h e i r  r i s k  p e r -
c e p t i o n s  i n  a  r a t i o n a l  f a s h i o n .  T h e r e  w a s  a  s t r o n g  p o s i t i v e
r e l a t i o n s h i p  b e t w e e n  t h e  r a d o n  r e a d i n g  a n d  r e s p o n d e n t s ’  r i s k
p e r c e p t i o n s  s t a t e d  i n  t h e  f o l l o w u p  s u r v e y .  T h i s  c o n t r a s t s
s h a r p l y  w i t h  t h e  W e i n s t e i n ,  S a n d m a n ,  a n d  K l o t z  [ 1 9 8 7 ]  f i n d i n g s
n o t e d  e a r l i e r .

I n f o r m a t i o n  t r e a t m e n t s  s i g n i f i c a n t l y  a f f e c t e d  r i s k  p e r c e p t i o n s ,
w i th  the  NYSERDA brochures  lead ing  to  lower  imp l i c i t  sample
r i s k s  f o r  a  g i v e n  r a d o n  r e a d i n g  t h a n  t h e  f a c t  s h e e t .

The quant i ta t i ve  vers ions  o f  the  NYSERDA brochures  reduced
p e r c e i v e d  r i s k  r e l a t i v e  t o  t h e  f a c t  s h e e t  a n d  h a d  t h e  l a r g e s t
e f f e c t s .

T h e  E P A  C i t i z e n ’ s  G u i d e  h a d  a  n e g a t i v e  e s t i m a t e d  c o e f f i c i e n t ,
i m p l y i n g  a  l o w e r  i m p l i c i t  s a m p l e  r i s k ,  b u t  i t  w a s  n o t  s i g n i f -
i c a n t .

I n d i v i d u a l  c h a r a c t e r i s t i c s  a f f e c t  h o w  h o m e o w n e r s  u p d a t e d  t h e i r
r i s k  p e r c e p t i o n s .  T h i s  i s  e s p e c i a l l y  t r u e  f o r  e d u c a t i o n ,  t h e
q u a l i t a t i v e  v a r i a b l e  i n d i c a t i n g  r e s p o n d e n t ’ s  i n t e r e s t  i n
h e a l t h ,  a n d  r a c e .

T h e  i n f o r m a t i o n  e f f e c t s  a r e  i n c l u d e d  i n  t h e  B a y e s i a n  m o d e l  u s i n g  q u a l i t a -
t i v e  v a r i a b l e s .  B y  a s s u m i n g  t h e s e  q u a l i t a t i v e  v a r i a b l e s  s h i f t  t h e  i n t e r c e p t
o f  t h e  m o d e l ,  w e  i m p l y  t h a t  t h e  i n f o r m a t i o n  t r e a t m e n t  a f f e c t s  a  r e s p o n d e n t ’ s
p e r c e p t i o n  o f  t h e  r i s k  m e s s a g e  c o n t a i n e d  i n  t h e  i n f o r m a t i o n  m a t e r i a l s .  W e
r e f e r  t o  t h i s  p e r c e p t i o n  a s  t h e  “ s a m p l e  r i s k ”  b e c a u s e  i t  i s  a n a l o g o u s  t o  n e w
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i n f o r m a t i o n  o b t a i n e d  b y  s a m p l i n g  f r o m  a  p r o b a b i l i t y  d i s t r i b u t i o n .  T o  i l l u s -
t r a t e  t h i s  p o i n t ,  c o n s i d e r  a  s i m p l e  d e s c r i p t i o n  o f  t h e  m o d e l  t h a t  a s s u m e s  t h e
p o s t e r i o r  r i s k  p e r c e p t i o n s ,  S R I S K F ,  a r e  a  w e i g h t e d  a v e r a g e  o f  p r i o r  r i s k
p e r c e p t i o n s ,  S R I S K B ,  a n d  t h e  p e r c e i v e d  r i s k  m e s s a g e  i n  t h e  i n f o r m a t i o n  ( i . e ,
t h e  s a m p l e )  p r o v i d e d  t o  t h e  i n d i v i d u a l .  W e  s h a l l  d e s i g n a t e  t h i s  a s  S R I S K S .
Because the  we igh ts  sum to  one,  the  bas ic  mode l  must  sa t i s fy  two equat ions :

( 4 . 2 )

( 4 . 3 )

A s  i n  t h e  V i s c u s i - O ’ C o n n o r  [ 1 9 8 4 ]  m o d e l ,  t h e  v a r i a b l e  S R I S K S  i s  n o t  o b s e r v e d .
H o w e v e r ,  t h e  B a y e s i a n  m o d e l  i m p l i e s  t h a t  t h e  r e s p o n d e n t ’ s  i n t e r p r e t a t i o n  o f
t h e  r a d o n  r e a d i n g  a n d  i n f o r m a t i o n  m a t e r i a l s  l e a d s  t o  t h e  f o r m u l a t i o n  o f  a
v a l u e  f o r  S R I S K S .  F o r  t h e  s i m p l e  f o r m ,  w e  e s t i m a t e  a  m o d e l  a s  i n  ( 4 . 4 )  b e l o w

( 4 . 4 )

T h i s  f o r m u l a t i o n  i m p l i e s  t h a t  t h e  s a m p l e  r i s k  e a c h  i n d i v i d u a l  i m p u t e d  t o  t h e
n e w  i n f o r m a t i o n  w a s  c o n s t a n t  ( i . e . ,  a0 =  W S S R I S K S ) .  B y  i n t r o d u c i n g  v a r i a b l e s
t h a t  s h i f t  t h e  i n t e r c e p t  f o r  a  g i v e n  l e v e l  o f  S R I S K B ,  w e  a l l o w  t h e  i m p l i c i t
s a m p l e  r i s k  t o  b e  a  f u n c t i o n  o f  t h e  i n f o r m a t i o n  m a t e r i a l s  t h a t  w e r e  r e c e i v e d .
T o  i n c l u d e  a n  i n d i v i d u a l ’ s  c h a r a c t e r i s t i c s ,  a s  w e l l  a s  t h e  i n f o r m a t i o n  m a t e r i -
a l s ,  c o m p l i c a t e s  m a t t e r s .  I f  I  d e s i g n a t e s  a n  i n f o r m a t i o n  v a r i a b l e ,  a n d  C  a
v a r i a b l e  r e l a t i n g  t o  a n  i n d i v i d u a l ’ s  c h a r a c t e r i s t i c s ,  t h e  e x t e n d e d  m o d e l  i s
g i v e n  b y  ( 4 . 5 )  a n d  t h e  i m p l i c i t  s a m p l e  r i s k  a n d  i t s  w e i g h t  b y  ( 4 . 6 )

( 4 . 5 )

( 4 . 6 )

T o  r e c o v e r  a n  e s t i m a t e  o f  S R I S K S ,  w e  u s e d  t h e  r e s t r i c t i o n  o n  t h e  w e i g h t s  f o r
t h e  t w o  t y p e s  o f  i n f o r m a t i o n  a f f e c t i n g  t h e  p o s t e r i o r  r i s k  p e r c e p t i o n s .  ~1 i s
a n  e s t i m a t e  o f  WB. U s i n g  ( 4 . 3 )  a n d  ( 4 . 4 )  w e  c a n  e s t i m a t e  WS a s  1  -  al a n d
t h e r e b y  r e c o v e r  a n  e s t i m a t e  o f  S R I S K S  f r o m  ( 4 . 6 )  a s :

( 4 . 7 )

T h i s  i m p l i e s  t h a t  a l l  v a r i a b l e s  s p e c i f i e d  t o  e n t e r  i n  a d d i t i v e  f o r m
( i . e . ,  n o t  i n t e r a c t e d  w i t h  t h e  p r i o r  r i s k ,  S R I S K B )  w i l l  a f f e c t  t h e  m o d e l ’ s
e s t i m a t e  f o r  t h e  S R I S K S .  U s i n g  t h e  g e n e r a l  f o r m  o f  o u r  m o d e l  a s  g i v e n  b y
E q u a t i o n  ( 4 . 1 ) ,  t h e  r e l a t i o n s h i p  i s :

( 4 . 8 )
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T o  i l l u s t r a t e ,  c o n s i d e r  t h e  e s t i m a t e s  i n  M o d e l  2  o f  T a b l e  4 - 7  a n d  a s s u m e
t h e  r a d o n  l e v e l  i s  a t  t h e  E P A  a c t i o n  g u i d e l i n e  o f  4  p i c o c u r i e s  p e r  l i t e r .
H o u s e h o l d s  r e c e i v i n g  t h e  f a c t  s h e e t ,  a t  t h i s  r a d o n  l e v e l ,  w o u l d  a t t r i b u t e  a n
i m p l i c i t  s a m p l e  r i s k  i n d e x  o f  . 3 0 5  t o  t h e  i n f o r m a t i o n  t h e y  r e c e i v e d .  I n  c o n -
t r a s t ,  t h o s e  r e c e i v i n g  e i t h e r  q u a n t i t a t i v e  v e r s i o n  o f  t h e  N Y S E R D A  b r o c h u r e s
w o u l d  a t t r i b u t e  a b o u t  a  2 0  p e r c e n t  l o w e r  r i s k . t o  t h a t  i n f o r m a t i o n .  U n d o u b t e d -
l y ,  t h i s  s p e c i f i c a t i o n  i s  t o o  s i m p l i s t i c .  B o t h  t h e  i n f o r m a t i o n  t r e a t m e n t s
r e c e i v e d  a n d  t h e  r e s p o n d e n t s ’  c h a r a c t e r i s t i c s  s h o u l d  b e  c o n s i d e r e d .  I n  p r i n -
c i p l e ,  w e  w o u l d  h a v e  a  d i f f e r e n t  i m p l i c i t  s a m p l e  r i s k  f o r  e a c h  r e s p o n d e n t .  W e
h a v e  e s t i m a t e d  t h e s e  r i s k  m e s s a g e s  a n d  u s e  t h e m  i n  o u r  o v e r a l l  e v a l u a t i o n  i n
Chapte r  6 .

B e f o r e  c o n c l u d i n g  t h i s  s e c t i o n ,  w e  c a n  o u t l i n e  s o m e  p o s s i b l e  r e f i n e m e n t s
o f  t h e  a n a l y s i s .  F i r s t ,  o u r  e s t i m a t e s  m a y  b e  b i a s e d  b e c a u s e  o f  s e l e c t i o n
e f f e c t s  c a u s e d  b y  o m i t t i n g  t h e  r e s p o n d e n t s  w h o  a n s w e r e d  “ d o n ’ t  k n o w ”  t o  e i t h e r
t h e  b a s e l i n e  o r  t h e i r  f o l l o w u p  r i s k - p e r c e p t i o n  q u e s t i o n s .  T h i s  d e c i s i o n  w a s
n e c e s s a r y  f o r  e s t i m a t i n g  t h e  B a y e s i a n  m o d e l .  A t  t h e  b e g i n n i n g  o f  t h i s  c h a p -
t e r ,  w e  n o t e d  t h a t  t h e  “ d o n ’ t  k n o w ”  r e s p o n s e s  a r e  a n  i m p o r t a n t  s e g m e n t  o f  t h e
s a m p l e ,  a c c o u n t i n g  f o r  a b o u t  2 5  p e r c e n t  o f  t h e  s a m p l e .  M o r e o v e r ,  t h e  c h a n g e
f r o m  t h e  “ d o n ’ t  k n o w ”  r e s p o n s e  t o  a  s p e c i f i c  r i s k  p e r c e p t i o n  i n  t h e  f o l l o w u p
s u r v e y  r e p r e s e n t s  o n e  o f  t h e  m o s t  i m p o r t a n t  r e s p o n s e s  t o  t h e  i n f o r m a t i o n  p r o -
v i d e d .  S o m e  p r e l i m i n a r y  p r o b i t  m o d e l s  f o r  t h e  " d o n ’ t  k n o w "  r e s p o n s e  i n  t h e
b a s e l i n e  s u r v e y  i n d i c a t e  a  r e l a t i o n s h i p  b e t w e e n  t h a t  r e s p o n s e  a n d  v a r i o u s
c h a r a c t e r i s t i c s  o f  t h e  r e s p o n d e n t s .  T h i s  c o u l d  b e  a  s o u r c e  o f  b i a s  i n  o u r
e s t i m a t e s  o f  t h e  e f f e c t s  o f  t h e s e  v a r i a b l e s  a n d ,  p o t e n t i a l l y ,  t h e  r a d o n  a n d
i n f o r m a t i o n  v a r i a b l e s .

A  s e c o n d  i s s u e  i n v o l v e s  c h a n g i n g  t h e  t y p e  o f  e s t i m a t i o n  a p p r o a c h .  F o r ’
e x a m p l e ,  t h e  p e r c e i v e d  r i s k  v a r i a b l e  i s  c e n s o r e d  a t  z e r o  a n d  o n e  b e c a u s e  o f
t h e  q u e s t i o n  d e s i g n .  H o w e v e r ,  o u r  s t a t i s t i c a l  t e s t s  f o r  s i g n i f i c a n c e  o f  t h e
p a r a m e t e r s  w i t h  O L S  a s s u m e  t h a t  t h i s  v a r i a b l e  i s  n o r m a l l y  d i s t r i b u t e d .  A
m a x i m u m  l i k e l i h o o d  e s t i m a t o r  i s  w a r r a n t e d  t o  a c c o u n t  f o r  t h i s  f e a t u r e  o f  t h e
d e p e n d e n t  v a r i a b l e ,  b u t  o u r  p r e v i o u s  e x p e r i e n c e  w i t h  e v e n  s m a l l e r  s a m p l e s
s u g g e s t s  t h a t  t h e  n a t u r e  o f  o u r  r e s u l t s  i s  u n l i k e l y  t o  c h a n g e .  H o w e v e r ,  t h e
n u m e r i c a l  v a l u e s  o f  t h e  e s t i m a t e d  c o e f f i c i e n t s  w i l l  c h a n g e .  T h i s  i m p l i e s  t h e
need fo r  some cau t ion  when the  magn i tude  o f  the  imputed  r i sks  i s  cons idered .
T h e s e  e c o n o m e t r i c  i s s u e s  r e p r e s e n t  a n  i m p o r t a n t  s o u r c e  o f  q u a l i f i c a t i o n s  t o
t h e s e  f i n d i n g s .  H o w e v e r ,  w e  d o  n o t  t h i n k  r e e s t i m a t i o n  w i t h  t h e  a p p r o p r i a t e
a d j u s t m e n t s  w o u l d  s u b s t a n t i v e l y  c h a n g e  o u r  o v e r a l l  c o n c l u s i o n s .

4.5 MORE EVIDENCE ON THE PLAUSIBILITY OF HOUSEHOLDS’ SUBJECTIVE
RADON RISKS

A d d i t i o n a l  e v i d e n c e  o n  t h e  p l a u s i b i l i t y  o f  h o m e o w n e r s ’  p e r c e i v e d  r i s k s
f r o m  r a d o n ,  a n d  t h e  e f f e c t  o f  i n f o r m a t i o n  o n  t h e s e  p e r c e p t i o n s ,  c a n  b e  g a i n e d
f r o m  a  s o m e w h a t  d i f f e r e n t  p e r s p e c t i v e :  a s s e s s i n g  t h e  a b i l i t y  o f  h o u s e h o l d s  t o
a d v i s e  o t h e r s  a b o u t  p o t e n t i a l  r i s k s  f r o m  r a d o n .  M o v i n g  a w a y  f r o m  a  h o m e o w n -
e r ’ s  p e r s o n a l  r i s k  a l l o w s  u s  t o  c o n s i d e r  a  w i d e r  r a n g e  o f  p o t e n t i a l  r i s k s  t h a n
w a s  p o s s i b l e  w i t h  t h e  a c t u a l  r a d o n  r e a d i n g s .  I f  p e o p l e  c o r r e c t l y  p r o c e s s e d
t h e  i n f o r m a t i o n  f r o m  t h e  v a r i o u s  i n f o r m a t i o n  m a t e r i a l s ,  t h e y  s h o u l d  b e  a b l e  t o
i n f o r m  o t h e r s  a b o u t  h o w  s e r i o u s  t h e  r i s k s  w o u l d  b e  f r o m  a  p a r t i c u l a r  l e v e l  o f
radon exposure.
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We asked each  househo ld  to  descr ibe  how they  wou ld  adv ise  a  fami ly  in
t h e i r  n e i g h b o r h o o d ,  u s i n g  t h e  f o l l o w i n g  q u e s t i o n :

N o w ,  I ’ d  l i k e  t o  a s k  y o u  a b o u t  a d v i s i n g  a  f a m i l y  i n  y o u r  n e i g h b o r -
h o o d  o n  w h e t h e r  t o  r e d u c e  r a d o n  l e v e l s  i n  t h e i r  h o m e .  S u p p o s e  y o u r
n e i g h b o r s  w e r e  t o l d  t h a t  t h e i r  r e a d i n g  f o r  t h e  w i n t e r  m o n t h s  w a s
(READ CIRCLED NUMBER) 3 4 5 8 10 15 20 30 50 75 picocuries
p e r  l i t e r .  W o u l d  y o u  a d v i s e  t h e m  t o  r e d u c e  t h e i r  r a d o n  l e v e l s ?

A radon  leve l  was  randomly  ass igned  to  each  respondent .

A t  t h i s  p o i n t ,  o u r  a n a l y s i s  o f  t h e s e  r e s p o n s e s  h a s  c o n s i d e r e d  t w o
i s s u e s  - -  t h e  a d v i c e  t o  a c t  a n d  t h e  p r o p o s e d  t i m i n g  f o r  a c t i o n .  W e  u s e d  a  s i m -
p l e  p r o b i t  m o d e l  t o  d e s c r i b e  t h e  l i k e l i h o o d  o f  a  h o m e o w n e r  a d v i s i n g  a  n e i g h b o r
t o  a c t .  I n d e p e n d e n t  v a r i a b l e s  i n  t h e  m o d e l  i n c l u d e  t h e  r a d o n  r e a d i n g  i n  t h e
neighbor ’s home (NRADON), the informat ion mater ia ls the homeowner had
r e c e i v e d ,  a n d  a  s e l e c t e d  s e t  o f  v a r i a b l e s  t h a t  w e r e  i m p o r t a n t  i n  t h e  p r e v i o u s
p r o b i t  m o d e l .  O u r  m a i n  h y p o t h e s i s  i s  a  s i m p l e  o n e :  I f  p e o p l e  u n d e r s t a n d  t h e
r i s k s  f r o m  r a d o n ,  t h e  l i k e l i h o o d  o f  a d v i s i n g  n e i g h b o r s  t o  a c t  s h o u l d  i n c r e a s e
w i t h  t h e  l e v e l  o f  r a d o n .

To  ana lyze  how soon  the  homeowner  thought  h is  ne ighbor  shou ld  ac t ,  we
s p e c i f i e d  a n  a p p r o p r i a t e  r e s p o n s e  f o r  t h e  t i m i n g  b a s e d  o n  t h e  t i m i n g  o f
a c t i o n s  d e s c r i b e d  i n  t h e  b r o c h u r e s .  T h e  p r o b i t  m o d e l  c o n s i d e r s  w h e t h e r  h o m e -
o w n e r s  g a v e  a p p r o p r i a t e  a d v i c e  t o  t h e i r  n e i g h b o r s  o n  h o w  s o o n  t h e y  s h o u l d  a c t
( T I M E O K  =  1 ) .  T h e  p r o b i t  m o d e l  i n c l u d e s  t h e  r a d o n  r e a d i n g  i n  t h e  n e i g h b o r ’ s
h o m e ,  t h e  i n f o r m a t i o n  t r e a t m e n t  a n d  a  s e l e c t e d  s e t  o f  o t h e r  v a r i a b l e s  d e s c r i b -
i n g  t h e  i n d i v i d u a l ’ s  u n d e r s t a n d i n g  o f  r i s k  a n d  s o c i o e c o n o m i c  c h a r a c t e r i s t i c s .

The models for  TIMEOK face the same problems as our analysis of  homeown-
e r s ’  u s e  o f  t h e  r i s k  c h a r t s  w i t h  t h e i r  p e r s o n a l  r a d o n  r e a d i n g s .  T h e y  a s s u m e
e a c h  i n d i v i d u a l  u s e d  t h e  s t a n d a r d  s i t u a t i o n  d e s c r i b e d  i n  t h e  b r o c h u r e s ,  e v e n
w h e n  t h e  c a j o l e  v a r i a n t  o f  t h e s e  b r o c h u r e s  e n c o u r a g e s  a d j u s t m e n t  f o r  p e r s o n a l
c i r c u m s t a n c e s .  I n  a d d i t i o n ,  w e  b e l i e v e  t h e  d e f i n i t i o n  o f  a p p r o p r i a t e  t i m i n g
based on w h a t  i s  i n  t h e  b r o c h u r e s  i s  m o r e  a r b i t r a r y .  T h e r e  w a s  n o  s p e c i f i c
s c h e d u l e  p r e s e n t e d ,  s o  t h e r e  i s  m o r e  s c o p e  o f  i n d i v i d u a l  a d j u s t m e n t .  F o r
t h e s e  r e a s o n s  w e  h a v e  u s e d  “ a p p r o p r i a t e "  t o  d e s c r i b e  t h e  r e s p o n s e s ,  r a t h e r
t h a n  " c o r r e c t . "  T a b l e  4 - 8  l i s t s  t h e  c r i t e r i a  f o r  t h e  a p p r o p r i a t e  t i m e
s c h e d u l e  f o r  m i t i g a t i o n .  I t  i s  b a s e d  o n  o u r  j u d g m e n t a l  i n t e r p r e t a t i o n s  o f  t h e
EPA Guidel ines.

O u r  b a s i c  h y p o t h e s i s  f o r  t h e  “ a p p r o p r i a t e ”  t i m i n g  r e s p o n s e s  i s :  T h e
l i k e l i h o o d  o f  a n  a p p r o p r i a t e  a n s w e r  s h o u l d  i n c r e a s e  w i t h  t h e  l e v e l  o f  r a d o n .
W h i l e  t h e r e  c o u l d  b e  l e g i t i m a t e  d i s a g r e e m e n t  a b o u t  t h e  c r i t e r i a  a t  l o w  o r
m o d e r a t e  r a d o n  l e v e l s ,  a l m o s t  e v e r y o n e  a g r e e s  t h a t  a t  v e r y  h i g h  l e v e l s  p e o p l e
s h o u l d  t a k e  a c t i o n s  a s  s o o n  a s  p o s s i b l e .  I n  f u r t h e r  i n v e s t i g a t i o n s ,  i t  w o u l d
b e  p o s s i b l e  t o  e x a m i n e  o t h e r  c r i t e r i a  t o  s e e  i f  t h e  r e s u l t s  c h a n g e d .  O v e r a l l ,
t h e  r e s u l t s  i n  T a b l e  4 - 9  s t r o n g l y  s u p p o r t  o u r  h y p o t h e s e s :  T h e  h i g h e r  t h e
l e v e l  o f  r a d o n  d e p i c t e d  i n  t h e  n e i g h b o r ’ s  h o m e ,  t h e  m o r e  l i k e l y  h o m e o w n e r s  a r e
t o  r e c o m m e n d  a c t i o n  b e  t a k e n ,  a n d  t h e  m o r e  l i k e l y  t h e y  a r e  t o  c o r r e c t l y  a d v i s e
their neighbor on how soon something should be done.
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TABLE 4-8. DEFINITION OF APPROPRIATE TIME SCHEDULE
FOR MITIGATION IN ADVICE TO NEIGHBOR

Radon reading (R) Timing

R94 Within the next few years

4 < R < 2 0 Within the next year

2o<RG30 Within several months

3o<R950 Within several weeks

5 0 < R As soon as possible
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TABLE 4-9. PROBIT RESULTS ON HOMEOWNERS’ RECOMMENDATIONS TO NEIGHBORS 

Should neighbor mitigate? 
(NMITIG) Did the homeowner 

correctly interpret severity? 
(TIMEOK) 

independent 
variables Model 1 Model 2 

INTERCEPT 

NRADON 

.3298 
(1.301) 

- 1.9728 
(- 5.785) 

.0250 
(13.897) 

EDUCATION ’ 

AGE -- 

TIME READING - 

HEAR .lllO 
(1.587) 

YEARS 

DOCTOR .- 

COQUANT - .!a36 
( - 3.252) 

COQUAL - .5719 
( - 3.710) 

.0240 
(1.817) 

.0437 _ 
(2.277) 

- Jo25 
(- 1.028) 

- .0081 
(-1.467) 

.0016 
(0.873) 

.ooooO3 
(0.001) 

.1125 
(1.621) 

.0379 
(0.415) 

- .0030 
( - 0.609) 

.0300 
(0.382) 

- 0.392 
(-0.381) 

.1307 
(1.123) 

.1481 
(0-W 

.0526 
(0.454) 

.0121 
(0.167) 

(.&? 
CAQUANT - .5875 

(- 3.935) 
.1635 

(0.897) 

CAQUAL - .6757 
( - 4.265) 

JO82 
(0.073) 

.5316 
(2.286) 

EPA - .0773 
(-0.669) 

.1569 
(0.645) 

UNDLIFRISK - 
- 

UNDLIFMITIG - 
- 

Log (L) 

n 

- 886.58 - 884.36 

1,726 1,726 1,312 
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S e v e r a l  o t h e r  i n t e r e s t i n g  f i n d i n g s  c a n  b e  g l e a n e d  f r o m  t h e  a d v i s e -
n e i g h b o r  r e s u l t s .  A l l  e l s e  e q u a l ,  h o m e o w n e r s  w h o  t h i n k  l i f e t i m e  r i s k  i s  a
use fu l  way  to  unders tand  the  r i sks  f rom radon  a re  more  l i ke ly  to  recommend
t h a t  t h e i r  n e i g h b o r s  t a k e  a c t i o n .  T h e  s a m e  i s  t r u e  f o r  t h o s e  w h o  t h i n k  t h a t
m i t i g a t i o n  d e c i s i o n s  a r e  e a s i e r  t o  u n d e r s t a n d  w i t h  t h e  l i f e t i m e  r i s k  c o n c e p t .
More educated homeowners also are more l ikely to recommend act ions.

T w o  p r o b i t  m o d e l s  a r e  p r e s e n t e d  f o r  t h e  “ a d v i s e  n e i g h b o r ”  d e c i s i o n
b e c a u s e  w e  f o u n d  t h a t  o u r  c o n c l u s i o n s  w e r e  q u i t e  s e n s i t i v e  t o  t h e  f i n a l  s p e c i -
f i c a t i o n .  C o m p a r i n g  M o d e l s  1  a n d  2  i n  T a b l e  4 - 9 ,  w e  s e e  t h a t  o u r  c o n c l u s i o n s
o n  t h e  i m p o r t a n c e  o f  i n f o r m a t i o n  t r e a t m e n t s  d e p e n d  o n  w h e t h e r  t h e  t w o  q u a l i t a -
t i v e  v a r i a b l e s  - -  b a s e d  o n  w h e t h e r  h o m e o w n e r s  f e l t  t h a t  t h e  l i f e t i m e  r i s k  c o n -
c e p t  w a s  h e l p f u l  t o  t h e i r  e v a l u a t i o n  o f  r i s k  a n d  m i t i g a t i o n  d e c i s i o n s  - -  w e r e
i n c l u d e d .  T h e r e  w e r e  b o t h  s i g n  c h a n g e s  a n d  n o  s i g n i f i c a n t  r e l a t i o n s h i p s
b e t w e e n  t h e  i n f o r m a t i o n  v a r i a b l e s  a n d  t h e  l i k e l i h o o d  o f  a d v i s i n g  a  n e i g h b o r  t o
take  some ac t ion  when  these  var iab les  were  d ropped  f rom the  mode l .  Bo th  o f
t h e s e  v a r i a b l e s  w e r e  s i g n i f i c a n t  d e t e r m i n a n t s  o f  t h e  l i k e l i h o o d  o f  a  h o m e o w n -
e r ’ s  r e c o m m e n d i n g  a c t i o n ,  s o  t h e  i n t e r r e l a t i o n s h i p  i s  u n d e r s t a n d a b l e ,  b u t
s u r p r i s i n g  b e c a u s e  o f  t h e  s t r i k i n g  n a t u r e  o f  t h e  c h a n g e s .  W e  w o u l d  e x p e c t
t h a t  t h e  i n f o r m a t i o n  m a t e r i a l s  a f f e c t e d  a  h o m e o w n e r ’ s  u n d e r s t a n d i n g  o f  t h e s e
l i f e t i m e  r i s k  c o n c e p t s  t o o .  N o n e t h e l e s s ,  t h i s  s e n s i t i v i t y  i s  a n  i s s u e  t h a t
d e s e r v e s  f u r t h e r  a t t e n t i o n .

The  p rob i t  resu l t s  fo r  recommendat ions  on  how soon  a  ne ighbor  shou ld  take
a c t i o n ,  w h i c h  a r e  n o t  s e n s i t i v e  t o  m o d e l  s p e c i f i c a t i o n ,  p r o v i d e  o n e  i n t e r e s t -
ing  con t ras t  to  the  resu l t s  on  recommend ing  mi t iga t ion .  Homeowners  who
r e c e i v e d  t h e  c a j o l e / q u a l i t a t i v e  v e r s i o n  o f  t h e  N Y S E R D A  b r o c h u r e  a r e  m o r e
l i k e l y  t o  m a k e  r e c o m m e n d a t i o n s  c o n s i s t e n t  w i t h  o u r  d e f i n i t i o n  o f  t h e  a p p r o p r i -
a t e  t i m i n g .  T h i s  v e r s i o n ,  w h i c h  u s e s  t h e  t h r e e  c o l o r e d  c o l u m n s  t o  i l l u s t r a t e
t h e  d i f f e r e n c e  b e t w e e n  a n n u a l  r i s k s  a n d  l i f e t i m e  r i s k s ,  a l s o  w a s  m o r e  e f f e c -
t i v e  i n  h e l p i n g  p e o p l e  m a k e  t h e  f u n d a m e n t a l  d i s t i n c t i o n s  i n  k e y  r i s k  c o n c e p t s .
( R e c a l l  F i g u r e  4 - 1 . )  O u r  r e s u l t s  i m p l y  t h a t  t h i s  i n f o r m a t i o n  f o r m a t  a n d  t o n e
w e r e  m o r e  e f f e c t i v e  t h a n  t h e  c o m m a n d  v e r s i o n s ,  w h i c h  g a v e  e x p l i c i t  a c t i o n
g u i d e s .  A l t h o u g h  t h e  c a j o l e / q u a n t i t a t i v e  v e r s i o n  g a v e  t h e  s a m e  i n f o r m a t i o n ,
t h e  n u m e r i c a l  t a b l e  f o r m a t  a p p e a r s  t o  h a v e  b e e n  l e s s  e f f e c t i v e  i n  h e l p i n g
p e o p l e  u n d e r s t a n d  l i f e t i m e  v e r s u s  a n n u a l  r i s k s .

A d d i t i o n a l l y ,  t h e  l e v e l  o f  t h e  r a d o n  r e a d i n g  i s  a  p o s i t i v e  a n d  s i g n i f i -
c a n t  i n f l u e n c e  o n  t h e  l i k e l i h o o d  o f  a  c o r r e c t  a n s w e r ,  w h i c h  i s  c o n s i s t e n t  w i t h
o u r  h y p o t h e s i s .  W h i l e  a g e  w a s  n o t  a  s i g n i f i c a n t  d e t e r m i n a n t ,  i t  d o e s  r e d u c e
t h e  p r o b a b i l i t y  o f  a  c o r r e c t  r e c o m m e n d a t i o n .  I n  c o n t r a s t ,  h i g h e r  l e v e l s  o f
e d u c a t i o n  i n c r e a s e  t h e  p r o b a b i l i t y .  T h i s  i s  c o n s i s t e n t  w i t h  o u r  e a r l i e r
r e s u l t s .

4.6 CONCLUSIONS

I n  t h i s  c h a p t e r ,  w e  h a v e  u n d e r t a k e n  s e v e r a l  c o m p l e m e n t a r y  a n a l y s e s  t o
a d d r e s s  t h e  f u n d a m e n t a l  q u e s t i o n  t h a t  M i l t o n  R u s s e l l  [ 1 9 8 6 ]  r a i s e d ,  “ D o  t h e
r i g h t  p e o p l e  w o r r y  a n d  t h e  o t h e r s  s t o p ? ”  B a s e d  o n  t h e  r e s u l t s  f r o m  t h e
B a y e s i a n  m o d e l s  t h a t  v i e w  p e o p l e  a s  s y s t e m a t i c a l l y  u p d a t i n g  t h e i r  r i s k  p e r c e p -
t i o n s ,  a n d  t h e  a b i l i t y  o f  h o m e o w n e r s  t o  a d v i s e  t h e i r  n e i g h b o r s  a b o u t  r a d o n ,  w e
f i n d  t h a t  t h e  a n s w e r  i s  “ y e s . ”  U n l i k e  W e i n s t e i n ,  S a n d m a n ,  a n d  K l o t z  [ 1 9 8 7 ]
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w h o  f o u n d  n o  s i m p l e  a s s o c i a t i o n  b e t w e e n  p e r c e i v e d  a n d  t e c h n i c a l  r i s k s ,  o u r
r e s u l t s  s h o w  p e o p l e ’ s  p e r c e p t i o n s  g e n e r a l l y  c h a n g e  i n  t h e  a p p r o p r i a t e  d i r e c -
t i o n  i n  r e s p o n s e  t o  i n f o r m a t i o n  o n  r a d o n  r i s k s .  W h i l e  t h e  d i r e c t i o n  o f  c h a n g e
i s  c o n s i s t e n t  w i t h  r a t i o n a l i t y ,  w e  a l s o  f i n d  t h a t  t h e  a d j u s t m e n t s  a r e  f a r  f r o m
p e r f e c t ,  w i t h  s o m e  g r o u p s  h a v i n g  m o r e  d i f f i c u l t y  a s s e s s i n g  t h e i r  r i s k s  f r o m
r a d o n .  O l d e r  p e o p l e  a n d  l e s s  e d u c a t e d  p e o p l e  w e r e  l e s s  l i k e l y  t o  p r o c e s s  r i s k
i n f o r m a t i o n  c o r r e c t l y .  T h e  s a m e  w a s  t r u e  f o r  h o m e o w n e r s  w h o  r e c e i v e d  t h e  f a c t
shee t  abou t  radon .

M o r e  s p e c i f i c  c o n c l u s i o n s  f r o m  t h i s  c h a p t e r  i n c l u d e :

Peop le  used  bo th  the  repor ted  radon  read ing  and  in fo rmat ion
m a t e r i a l s  i n  f o r m i n g  t h e i r  c u r r e n t  r i s k  p e r c e p t i o n s .

H o u s e h o l d s  u p d a t e d  t h e i r  r i s k  p e r c e p t i o n s  s y s t e m a t i c a l l y  i n
r e s p o n s e  t o  n e w  i n f o r m a t i o n .  A  s i m p l e  B a y e s i a n  m o d e l  t h a t
d e s c r i b e s  t h e  r e l a t i o n s h i p  b e t w e e n  c u r r e n t  s u b j e c t i v e  r i s k
p e r c e p t i o n s ,  e a r l i e r  p e r c e p t i o n s ,  a n d  i n f o r m a t i o n  p e r f o r m e d
q u i t e  w e l l .  T h e  i n f o r m a t i o n  b r o c h u r e s  s u b s t a n t i a l l y  a f f e c t  t h e
u p d a t i n g  p r o c e s s :  p e o p l e  w h o  r e c e i v e d  t h e  q u a n t i t a t i v e  v e r -
s i o n s  o f  t h e  b r o c h u r e s  h a v e  l o w e r  s u b j e c t i v e  r i s k  p e r c e p t i o n s
when compared  to  those  o f  peop le  who rece ived  the  fac t  shee t .
T h e  E P A  C i t i z e n ' s  G u i d e  a n d  t h e  q u a l i t a t i v e  v e r s i o n s  o f  t h e
NYSERDA brochures  d id  no t  change the  updat ing  p rocess  over  tha t
imp l ied  by  the  fac t  sheet .

P e o p l e  w e r e  a b l e  t o  o f f e r  t h e i r  n e i g h b o r s  s o u n d  a d v i c e  a b o u t
m i t i g a t i o n .  F o r  h i g h e r  r a d o n  l e v e l s ,  t h e y  w e r e  m o r e  l i k e l y  t o .
recommend ac t ions  be  taken ,  and  they  were  l i ke ly  to  recommend
t h e y  b e  t a k e n  i n  t h e  “ a p p r o p r i a t e ”  t i m e f r a m e .

P e o p l e  w h o  r e c e i v e d  t h e  c a j o l e / q u a l i t a t i v e  b r o c h u r e ,  w h i c h
i n c l u d e d  a  r i s k  c h a r t  w i t h  t h r e e  c o l o r e d  c o l u m n s  t o  d i f f e r e n -
t i a t e  l i f e t i m e  a n d  a n n u a l  r i s k ,  w e r e  b e t t e r  a b l e  t o  d i s t i n g u i s h
t h e s e  r i s k  c o n c e p t s .  T h e y  a l s o  w e r e  m o r e  l i k e l y  t o  r e c o m m e n d
t h a t  t h e i r  n e i g h b o r s  t a k e  m i t i g a t i o n  a c t i o n s  i n  t h e  a p p r o p r i a t e
t i m e f r a m e .  A p p a r e n t l y ,  t h e s e  p e o p l e  w e r e  a b l e  t o  u s e  w h a t  t h e y
l e a r n e d  i n  f o r m i n g  t h e  a d v i c e  t h e y  w o u l d  g i v e  t o  o t h e r s .

The  resu l t s  show homeowners  had  some d i f f i cu l t y  p rocess ing  the
i n f o r m a t i o n  i n  t h e  r i s k  c h a r t s .  H o m e o w n e r s  w i t h  h i g h e r  r a d o n
l e v e l s  w e r e  m o r e  l i k e l y  t o  r e c a l l  t h e  l o c a t i o n  o f  t h e i r  r a d o n
r e a d i n g  i n c o r r e c t l y  t h a n  h o m e o w n e r s  w i t h  l o w e r  l e v e l s .  H o m e -
o w n e r s  r e c e i v i n g  t h e  E P A  C i t i z e n ' s  G u i d e  a l s o  w e r e  m o r e  l i k e l y
t o  i n c o r r e c t l y  r e c a l l  t h e i r  l o c a t i o n .  T h e s e  r e s u l t s  a r e
p r e l i m i n a r y  b e c a u s e  o u r  a n a l y s i s  h a s  n o t  d i s t i n g u i s h e d  w h e t h e r
the  mis takes  were  overs ta tements  o r  unders ta tements .
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CHAPTER 5

THE DEMAND FOR RADON INFORMATION

5.1 INTRODUCTION

This  chap te r  eva lua tes  the  demand fo r  radon  in fo rmat ion  us ing  two  comp le -
menta ry  approaches .  The  more  ana ly t i ca l  approach  uses  a  d isc re te  cho ice  mode l
t o  e s t i m a t e  t h e  d e m a n d  f o r  t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n .  I n  t h e
f o l l o w u p  s u r v e y ,  w e  a s k e d  r e s p o n d e n t s  w h e t h e r  t h e y  w o u l d  p a y  f o r  t h e  s e r v i c e s
of  someone who would diagnose the source of  their  radon problems and make
m i t i g a t i o n  r e c o m m e n d a t i o n s .  T h e  q u e s t i o n s  r e q u i r e d  a  y e s / n o  a n s w e r  t o  t h e
o f f e r  o f  t h e s e  s e r v i c e s  f o r  a  p r i c e  t h a t  w a s  r a n d o m l y  a s s i g n e d  a c r o s s  r e s p o n d -
e n t s .  S u c h  a  q u e s t i o n  i l l u s t r a t e s  t h e  v a l u e  o f  h y p o t h e t i c a l  q u e s t i o n s  w h e n
t h e y  a d d r e s s  i m p o r t a n t  i s s u e s  i n  w a y s  t h a t  a r e  r e l a t i v e l y  e a s y  f o r  r e s p o n d e n t s
to  answer .

T h e  s e c o n d  a p p r o a c h  f o r  a n a l y z i n g  r a d o n  i n f o r m a t i o n  a d d r e s s e s  a l t e r n a t i v e
r a d o n  c o m m u n i c a t i o n  c h a n n e l s .  T h i s  a p p r o a c h  c o m b i n e s  d e s c r i p t i v e  a n d  a n a l y t i -
c a l  t e c h n i q u e s  i n  a s s e s s i n g  h o m e o w n e r s ’  e x p r e s s e d  p r e f e r e n c e s  f o r  l o n g e r  b r o -
c h u r e s ,  t o w n  m e e t i n g s ,  a n d  o t h e r  c o m m u n i c a t i o n  c h a n n e l s .  T h i s  a n a l y s i s  a l s o
f o l l o w s  u p  o n  g r o u p s  o f  r e s p o n d e n t s  w h o  d i d  n o t  k n o w  w h e r e  t o  t u r n  f o r  m o r e
i n f o r m a t i o n  i n  t h e  b a s e l i n e  s u r v e y  a n d  t r a c k s  t h e  s o u r c e s  o f  i n f o r m a t i o n
respondents have used.

5.2 RADON INFORMATION DELIVERY MODEL

T h e  p r i n c i p a l  a g e n t  m o d e l  p r o v i d e s  a  c o n v e n i e n t  f r a m e w o r k  f o r  a d d r e s s i n g
t h e  i m p o r t a n c e  o f  r a d o n  i n f o r m a t i o n  d e l i v e r y .  E c o n o m i c  a p p l i c a t i o n s  o f  t h e
p r i n c i p a l  a g e n t  m o d e l  u s u a l l y  i n v o l v e  s i t u a t i o n s  w h e r e  c o n s u m e r s  h a v e  i n c o m -
p l e t e  i n f o r m a t i o n  a n d  m u s t  r e l y  o n  a n  e x p e r t ’ s  s e r v i c e s . *  A n a l y s t s  h a v e  u s e d
the  mode l  to  unders tand  how peop le  nego t ia te  a r rangements  fo r  the  sa le  o f
h o u s e s ,  s o p h i s t i c a t e d  p r o d u c t s ,  a u t o  r e p a i r ,  a n d  h e a l t h  s e r v i c e s .  A l l  t h e s e
s i t u a t i o n s  i n v o l v e  i n c o m p l e t e  o r  v e r y  t e c h n i c a l  i n f o r m a t i o n  t h a t  c o m p l i c a t e s
and  may  even  p rec lude  a  consumer ’s  eva lua t ion  o f  the  commod i ty  o r  se rv ice .
F o r  e x a m p l e , . t h e  p r i n c i p a l  ( p a t i e n t )  c o n s t r u c t s  h i s  d e m a n d  f o r  h e a l t h  s e r v i c e s
b a s e d  o n  t h e  a d v i c e  p r o v i d e d  b y  t h e  a g e n t  ( t h e  p h y s i c i a n ) .  T h e  c o n s u m e r
r e c o g n i z e s  t h a t  t h e  a g e n t  m a y  p r o v i d e  b o t h  e s s e n t i a l  i n f o r m a t i o n  f o r  h i s

* A n  o u t l i n e  o f  t h e  t h e o r e t i c a l  f e a t u r e s  o f  t h i s  t y p e  o f  m o d e l  c a n  b e
f o u n d  i n  R o s s  [ 1 9 7 3 ] .  I t  h a s  b e e n  s u g g e s t e d  f o r  a  w i d e  a r r a y  o f  a p p l i c a t i o n s .
O n e  o f  t h e  e a r l i e s t  w a s  F e l d s t e i n ’ s  [ 1 9 7 4 ]  p r o p o s a l  t h a t  i t  b e  u s e d  t o
d e s c r i b e  t h e  p h y s i c i a n - p a t i e n t  r e l a t i o n s h i p  i n  t h e  d e m a n d  f o r  m e d i c a l  s e r -
v i c e s .
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d e m a n d  d e c i s i o n s  a n d  t h e  s e r v i c e s  t h e m s e l v e s .  C o n s e q u e n t l y ,  t h e  t h e o r e t i c a l
l i t e r a t u r e  f o c u s e s  o n  m e c h a n i s m s  t o  e n h a n c e  t h e  c o m p a t i b i l i t y  o f  i n c e n t i v e s
f o r  t h e  p r i n c i p a l  a n d  a g e n t  t h a t  w o u l d  e n s u r e  e f f i c i e n t  r e s o u r c e  a l l o c a t i o n
d e c i s i o n s .

W e  a d a p t e d  t h e  p r i n c i p a l  a g e n t  f r a m e w o r k . t o  i n v e s t i g a t e  t h e  i m p o r t a n c e  o f
h o w  r a d o n  i n f o r m a t i o n  i s  d e l i v e r e d  t o  t h e  h o u s e h o l d .  W e  d e v e l o p e d  a n  i d e a l
a g e n t :  a  S t a t e - l i c e n s e d  r a d o n  e x p e r t  w h o  w o u l d  p r o v i d e  t h e  h o m e o w n e r  ( t h e
p r i n c i p a l )  w i t h  i n f o r m a t i o n  o n  t h e  s o u r c e  o f  h i s  r a d o n  p r o b l e m s ,  h e l p  p l a n
m i t i g a t i o n ,  a n d  a s s i s t  i n  f i n d i n g  a  q u a l i f i e d  c o n t r a c t o r .  T h e  d i a g n o s t i c i a n ,
however,  would have no economic stake in the homeowner’s decis ion --  he would
recommend ac t ions  based  on  a  f l a t  fee ,  wh ich  wou ld  be  pa id  regard less  o f
whe ther  the  homeowner  dec ided  to  fo l l ow the  recommendat ions .  An  independen t
c o n t r a c t o r  w o u l d  a c t u a l l y  i m p l e m e n t  t h e  d e c i s i o n s ,  n o t  t h e  d i a g n o s t i c i a n .
S e p a r a t i n g  t h e  d i a g n o s t i c i a n ’ s  r o l e  f r o m  a c t u a l  m i t i g a t i o n  e l i m i n a t e s  a n y
i n c e n t i v e  f o r  s t r a t e g i c  b e h a v i o r .  T h i s  s e p a r a t i o n  a l s o  e l i m i n a t e s  t h e  n e e d  t o
impose a  shar ing  o f  the  r i sks  be tween the  homeowner  and  d iagnos t i c ian  tha t
c o u l d  a r i s e  f r o m  t h e  l a t t e r ’ s  a c t i o n s .  ( S e e  S t i g l i t z  [ 1 9 7 4 ]  a n d  S h a v e l l
[ 1 9 7 9 ] . )

The  fo l lowup survey  gave  homeowners  a  hypo the t i ca l  oppor tun i ty  to  pur -
c h a s e  t h e  s e r v i c e s  o f  t h e  i d e a l  i n f o r m a t i o n  a g e n t  - -  t h e  r a d o n  d i a g n o s t i c i a n .
T h e  i n t e r v i e w e r  d e s c r i b e d  t h e  d i a g n o s t i c i a n  a s  f o l l o w s :

S u p p o s e  a  q u a l i f i e d  a n d  S t a t e - l i c e n s e d  p e r s o n  i n  y o u r  a r e a  w o u l d
d iagnose  how radon was  ge t t ing  in to  your  home.  He wou ld  a lso  he lp
y o u  d e c i d e  w h a t  t o  d o  a b o u t  i t  a n d  w h e r e  t o  f i n d  a  q u a l i f i e d  c o n - .
t r a c t o r .  I f  t h e  f u l l  c o s t  o f  t h i s  s e r v i c e  w a s  [ o n e  o f  t h e  f o l l o w i n g
va lued  was  randomly  se lec ted  and  read  to  each  respondent :  $25 ,  $50 ,
$100,  $150,  $250,  $400] ,  wou ld  you  purchase  the  serv ice?

C o m p a r e d  t o  o p e n - e n d e d  v a l u a t i o n  q u e s t i o n s ,  t h i s  t y p e  o f  c l o s e d - e n d e d ,  y e s / n o
f o r m a t  o f f e r s  a  m o r e  f a m i l i a r  c h o i c e  s i t u a t i o n  a n d  m a y  r e q u i r e  l e s s  i n f o r m a -
t i o n  p r o c e s s i n g .  I t  i s  a l s o  m o r e  a m e n a b l e  f o r  u s e  i n  a  t e l e p h o n e  i n t e r v i e w . *
R e c e n t l y ,  a n a l y s t s  h a v e  u s e d  s i m i l a r  q u e s t i o n s  i n  a  w i d e  r a n g e  o f  s u c c e s s f u l
applications. (See Bishop and Heberlein [1979], Hanemann [1984], and Cameron
a n d  J a m e s  [ 1 9 8 7 ]  f o r  f u r t h e r  d i s c u s s i o n . )

The  responses  to  such  ques t ions  can  be  ana lyzed  in  many  ways .  The  most
common assumes  tha t  consumers  compare  the  leve l  o f  u t i l i t y  o f  no t  pu rchas ing
t h e  s e r v i c e  a n d  n o t  p a y i n g  t h e  f e e  w i t h  t h e  u t i l i t y  o f  p a y i n g  t h e  f e e  a n d
g e t t i n g  t h e  s e r v i c e . I n  t e c h n i c a l  t e r m s ,  t h e  p r o c e s s  i n v o l v e s  d e s c r i b i n g  t h e
o u t c o m e  o f  t h e  c h o i c e  p r o c e s s  a s  s t o c h a s t i c  i n d i r e c t  u t i l i t y  f u n c t i o n s  t h a t
charac te r i ze  consumer  we l l -be ing  under  each  dec is ion .  The  random componen t
m a y  e n t e r  t h e  u t i l i t y  f u n c t i o n  f o r  v a r i o u s  r e a s o n s .  F o r  e x a m p l e ,  p e o p l e ’ s

*See Smi th  and  Desvousges  [1986] ,  espec ia l l y  Chapter  6 .

T h e  r e m a i n d e r  o f  t h i s  s e c t i o n  c o n t a i n s  t h e  m o r e  t e c h n i c a l  d e t a i l s  o f  t h e
m o d e l .  R e a d e r s  i n t e r e s t e d  i n  o u r  f i n d i n g s  c a n  t u r n  d i r e c t l y  t o  p a g e  5 - 5 .
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i n c o m e s  ( o r  a n y  o t h e r  f a c t o r s  t h a t  a f f e c t  p r e f e r e n c e s )  m a y  b e  u n c e r t a i n  w h e n
t h e  d e c i s i o n  m u s t  b e  m a d e .  A l t e r n a t i v e l y ,  t h e  a n a l y s t  m a y  i n t r o d u c e  t h e
s t o c h a s t i c  e l e m e n t  b e c a u s e  o f  t h e  i n a b i l i t y  t o  o b s e r v e  a l l  f a c t o r s  t h a t  i n f l u -
e n c e  a n  i n d i v i d u a l ’ s  d e c i s i o n s .  T h i s  c o u l d  c a u s e  t h e  p a r a m e t e r s  i n  t h e  c o n -
s t r a i n t s  t o  i n d i v i d u a l  c h o i c e s  - -  p r i c e s ,  i n c o m e s ,  o r  t i m i n g  - -  t o  b e  s p e c i f i e d
i n c o r r e c t l y .  I n c o m p l e t e  i n f o r m a t i o n  o n  a n  i n d i v i d u a l ’ s  c h a r a c t e r i s t i c s  t h a t
a f f e c t  c h o i c e s  a l s o  m a y  a c c o u n t  f o r  t h e  r a n d o m  e r r o r s .  M e a s u r e m e n t  e r r o r s  a r e
a n o t h e r  p o s s i b l e  s o u r c e  o f  t h e  s t o c h a s t i c  e l e m e n t s ,  a s  a r e  c o m b i n a t i o n s  o f  a n y
o f  t h e s e  r e a s o n s .

F o r  t h e  a n a l y s i s  o f  r a d o n  d i a g n o s t i c i a n  c h o i c e s ,  w e  a s s u m e  t h a t  a  p e r -
s o n ’ s  u t i l i t y  f u n c t i o n  i n c l u d e s  t w o  p a r t s :  u;(e)  d e s i g n a t e s  t h e  o b s e r v a b l e
p a r t  a n d  ei (0) t h e  s t o c h a s t i c  p a r t .  W e  a l s o  a s s u m e  t h a t  t h e s e  s t o c h a s t i c
t e r m s  ( e i )  a r i s e  f r o m  b o t h  m e a s u r e m e n t  e r r o r  a n d  o u r  i n a b i l i t y  t o  c o m p l e t e l y
o b s e r v e  a l l  o f  t h e  i n d i v i d u a l ’ s  c h a r a c t e r i s t i c s  ( o r  c o n s t r a i n t s )  t h a t  m i g h t
a f f e c t  t h e  d e c i s i o n .  T h i s  s e c o n d  a s s u m p t i o n  s i m p l i f i e s  h o w  w e  i n t e r p r e t  m e a s -
u r e s  o f  p e o p l e ’ s  w e l l - b e i n g  d e r i v e d  f r o m  t h e  e s t i m a t e s  o f  t h e  i n d i r e c t  u t i l i t y
f u n c t i o n .

F o r  t h i s  a n a l y s i s ,  w e  a s s u m e  l i n e a r ,  s t a t e - d e p e n d e n t  u t i l i t y  f u n c t i o n s
w i t h  t w o  p o s s i b i l i t i e s :

S t a t e U t i l i t y

P u r c h a s e  s e r v i c e s  o f
r a d o n  d i a g n o s t i c i a n

Refuse  to  purchase serv ices
o f  r a d o n  d i a g n o s t i c i a n

y  d e s i g n a t e s  h o u s e h o l d  i n c o m e ;  c  t h e  p r o p o s e d  f i x e d  f e e  f o r  t h e  a g e n t ’ s
s e r v i c e s ;  Z  i s  a  v e c t o r  o f  v a r i a b l e s  t h a t  i n f l u e n c e  t h e  h o u s e h o l d  i n  o n e  o r
b o t h  s t a t e s ;  a;, bi, a n d  di a r e  p a r a m e t e r s  o f  t h e  t w o  u t i l i t y  f u n c t i o n s .  T h e
e x c l u s i o n  o f  p a r t i c u l a r  v a r i a b l e s  i n  e i t h e r  s t a t e - d e p e n d e n t  u t i l i t y  f u n c t i o n
c a n  b e  h a n d l e d  b y  s p e c i f y i n g  t h a t  e l e m e n t s  i n  t h e  p a r a m e t e r  v e c t o r s  d, o r  dR
a r e  z e r o .

A p p l y i n g  t h i s  m o d e l  t o  t h e  c h o i c e  o f  a  r a d o n  d i a g n o s t i c i a n ’ s  s e r v i c e s ,  a
h o m e o w n e r  d e c i d e s  w h e t h e r  t o  p u r c h a s e  t h e  s e r v i c e  b y  c o m p a r i n g  t h e  t o t a l  u t i l -
i t y  i n  e a c h  o f  t h e  t w o  p o s s i b l e  s t a t e s  a s  i n  E q u a t i o n  ( 5 . 1 ) .  H e  w i l l  p u r c h a s e
t h e  s e r v i c e  i f  h i s  u t i l i t y  i s  g r e a t e r  f o r  t h e  p u r c h a s e

( 5 . 1 )

B y  r e p l a c i n g  t h e  n o n s t o c h a s t i c  c o m p o n e n t  ui(*) w i t h  a  l i n e a r  f u n c t i o n ,  w e  c a n
d e s c r i b e  t h e  p r o b a b i l i t y  o f  a  h o u s e h o l d  p u r c h a s i n g  t h e  s e r v i c e s  o f  t h e  h y p o -
t h e t i c a l  r a d o n  d i a g n o s t i c i a n  a s  i n  E q u a t i o n  ( 5 . 2 )

Prob  (purchase  d iag-
n o s t i c  s e r v i c e s )

( 5 . 2 )
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where

A s s u m i n g  t h a t  eR -  ep f o l l o w s  a n  i n d e p e n d e n t  s t a n d a r d  n o r m a l  d i s t r i b u t i o n  ( o r
a  norma l  w i th  var iance , w h e n  w e  a r e  i n t e r e s t e d  o n l y  i n  e s t i m a t i n g  t h e
p a r a m e t e r s  o f  Ui ( . )  r e l a t i v e  t o  B), w e  c a n  u s e  t h e  p r o b i t  t e c h n i q u e  t o  e s t i -
m a t e  t h e  p a r a m e t e r s  o f  t h e  n o n s t o c h a s t i c  i n d i r e c t  u t i l i t y  f u n c t i o n s .  T h e n  w e
can use these parameters to est imate the maximum amount homeowners would pay
f o r  t h e  r a d o n  d i a g n o s t i c i a n  s e r v i c e .

A s s u m i n g  a  l i n e a r  n o n s t o c h a s t i c  u t i l i t y  f u n c t i o n  i n  t h i s  d i s c r e t e  c h o i c e
f r a m e w o r k  s i m p l i f i e s  t h e  i n t e r p r e t a t i o n  o f  w e l f a r e  m e a s u r e s .  H a n e m a n n  [ 1 9 8 4 ]
d e f i n e s  t h r e e  p o s s i b l e  w e l f a r e  m e a s u r e s :

T h e  e x p e c t e d  v a l u e  d e r i v e d  f r o m  t h e  d i s t r i b u t i o n  f o r  t h e  m a x i -
mum wi l l i ngness  to  pay

T h e  v a l u e  o f  t h e  p a y m e n t  f o r  t h e  s e r v i c e s  t h a t  w o u l d  e q u a t e
e x p e c t e d  u t i l i t i e s  u n d e r  t h e  t w o  d e c i s i o n s

T h e  p a y m e n t  t h a t  w o u l d  m a k e  t h e  i n d i v i d u a l  i n d i f f e r e n t ,  i n
p r o b a b i l i t y  t e r m s  ( p r o b a b i l i t y  =  1 / 2 ) ,  b e t w e e n  h a v i n g  t h e  s e r -
v i c e  o r  n o t .

A l l  t h r e e  o f  t h e s e  m e a s u r e s  a r e  e q u i v a l e n t  f o r  a  l i n e a r  u t i l i t y  f u n c t i o n .
T h i s  w o u l d  n o t  b e  t r u e  f o r  n o n l i n e a r  s p e c i f i c a t i o n s .

A  f o u r t h  w e l f a r e  m e a s u r e  c a n  b e  d e f i n e d  b y  i n t e r p r e t i n g  t h e  c o n s u m e r ’ s
d e c i s i o n  p r o c e s s  d i f f e r e n t l y .  I n s t e a d  o f  a s s u m i n g  h o m e o w n e r s  c o m p a r e  t h e
v a l u e s  f o r  t h e  i n d i r e c t  u t i l i t y  f u n c t i o n  i n  m a k i n g  t h e i r  c h o i c e s ,  w e  c o u l d
assume the  cho ice  i s  based  on  a  compar ison  o f  the  inverse  demand func t ion .w i th
t h e  s t a t e d  p r i c e .  ( S e e  C a m e r o n  a n d  J a m e s  [ 1 9 8 7 ] . )  T h i s  a p p r o a c h  g e n e r a l l y
l e a d s  t o  a  d i f f e r e n t  e s t i m a t i o n  a p p r o a c h ,  b u t  t h e  l i n e a r i t y  a s s u m p t i o n  i m p l i e s
i t  w o u l d  y i e l d  i d e n t i c a l  e s t i m a t e s  o f  t h e  m a x i m u m  w i l l i n g n e s s  t o  p a y  f o r  t h e
s e r v i c e s  o f  t h e  r a d o n  i n f o r m a t i o n  a g e n t . *  T h u s ,  o u r  s p e c i f i c a t i o n  s i m p l i f i e s
t h e  i s s u e s  a s s o c i a t e d  w i t h  s e l e c t i n g  a  w e l f a r e  m e a s u r e  a n d  s h o u l d  b e  r e g a r d e d
as a  conven ien t  approx imat ion .

* I f  i t  i s  i n t e r p r e t e d  a s  a  p a r t i a l  e q u i l i b r i u m  i n v e r s e  d e m a n d  f u n c t i o n ,
t h e n  t h e  h o m o g e n e i t y  c o n d i t i o n s  t y p i c a l l y  i m p o s e d  o n  a n  i n d i r e c t  u t i l i t y
f u n c t i o n  w o u l d  n o t  b e  u s e d .  O f  c o u r s e ,  t h e  i n t e r p r e t a t i o n  o f  t h e  b e n e f i t
e s t i m a t e s  w o u l d  a l s o  b e  d i f f e r e n t  i n  t h i s  c a s e .
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The max imum wi l l i ngness  to  pay ,  c * ,  can  be  found by  so lv ing  the  expec ted
v a l u e  o f  E q u a t i o n  ( 5 . 1 )  f o r  c .  T h i s  i s  t h e  a m o u n t  o f  f e e  f o r  t h e  d i a g n o s t i -
c i a n  t h a t  w o u l d  e q u a t e  t h e  e x p e c t e d  u t i l i t i e s  i n  t h e  p u r c h a s e / n o  p u r c h a s e
s t a t e s .  I t  i s  g i v e n  a s

( 5 . 3 )

Th is  can  be  expec ted  to  exceed the  s ta ted  p r i ces  p roposed to  homeowners
p u r c h a s i n g  t h e  s e r v i c e  b e c a u s e  t h i s  c o n d i t i o n  d e f i n e s  o u r  e s t i m a t e s  ( s e e  E q u a -
t i o n  ( 5 . 2 ) ) .  T h i s  i m p l i e s  t h a t  t h e  w i l l i n g n e s s  t o  p a y  o f  n o n p u r c h a s e r s  w a s
l e s s ,  o n  a v e r a g e ,  t h a n  t h e  o f f e r  p r i c e s .  T o  i l l u s t r a t e  t h i s  p o i n t ,  w e  h a v e
repor ted  c *  fo r  bo th  purchasers  and  nonpurchasers .

5.3 WILLINGNESS TO PAY FOR RADON INFORMATION

To es t ima te  the  mode l  we  used  da ta  f rom bo th  the  base l ine  and  fo l l owup
s u r v e y s  o f  t h e  m o n i t o r e d  h o u s e h o l d s .  O u r  e m p i r i c a l  m o d e l  i s  s u m m a r i z e d  i n
E q u a t i o n  ( 5 . 4 )

( 5 . 4 )

where

7-i =  a n  i n d i c a t o r  v a r i a b l e  t a k i n g  o n  t h e  v a l u e  o f  o n e  w h e n  t h e  ith
r e s p o n d e n t  s t a t e s  h e  w i l l  p u r c h a s e  t h e  s e r v i c e  a n d  z e r o  o t h e r -
w i se

Ei =  t h e  ith r a d o m  e r r o r  w h i c h  i s  i n t e r p r e t e d  a s  t h e  d i f f e r e n c e  i n
s t a t e - s p e c i f i c  e r r o r s  ( s e e  E q u a t i o n  ( 5 . 2 ) ) .

T h i s  m o d e l  i m p l i e s  t h a t  i n c o m e ,  t h e  p r o p o s e d  c o s t  o f  t h e  s e r v i c e  ( P R I C E ) ,  a n d .
the  measured  leve l  o f  radon  (RADON)  wou ld  be  po ten t ia l  de te rm inan ts  o f  a
h o u s e h o l d ’ s  d e c i s i o n .  T h e  v e c t o r  Zi i n c l u d e s  t h e  v a r i o u s  s o c i o e c o n o m i c ,
i n f o r m a t i o n ,  a n d  a t t i t u d i n a l  v a r i a b l e s  t h a t  m i g h t  i n f l u e n c e  t h e  h o m e o w n e r ’ s
c h o i c e .  T h e  m o d e l  a l s o  i n c l u d e s  v a r i a b l e s  t o  r e f l e c t  t h e  p o t e n t i a l  e f f e c t s  o f
the  type  o f  in fo rmat ion  (BROCHURE)  each  househo ld  rece ived  to  he lp  them in te r -
p r e t  t h e i r  f i n d i n g s .

Economic  theory  does  no t  p rov ide  c learcu t  gu idance  on  wh ich  househo ld
c h a r a c t e r i s t i c s  o r  a t t i t u d e s  s h o u l d  b e  i m p o r t a n t  i n  t h i s  p u r c h a s e  i n t e n t i o n
d e c i s i o n ,  b u t  i t  d o e s  p r o v i d e  s o m e  g e n e r a l  e v a l u a t i o n  g u i d e l i n e s  f o r  v a r i a b l e s
s u c h  a s  p r i c e s  a n d  i n c o m e s .  C o n s i d e r i n g  a  w i d e  a r r a y  o f  m o d e l s  a l l o w s  u s  t o
g a u g e  t h e  s e n s i t i v i t y  o f  o u r  r e s u l t s  t o  a l t e r n a t i v e  h o u s e h o l d  c h a r a c t e r i s t i c s
o r  a t t i t u d e s .  O u r  r e s u l t s  g e n e r a l l y  a r e  n o t  s e n s i t i v e  t o  t h e  s p e c i f i c a t i o n
c h o s e n ,  a n d  t h e  e s t i m a t e s  o f  h o m e o w n e r s ’  w i l l i n g n e s s  t o  p a y  f o r  t h e  s e r v i c e s
o f  a  r a d o n  d i a g n o s t i c i a n  a r e  q u i t e  r o b u s t .  T a b l e  5 - 1  d e f i n e s  t h e  v a r i a b l e s
c o n s i d e r e d  i n  t h i s  p a r t  o f  t h e  a n a l y s i s ,  l i s t i n g  t h e  n a m e s  u s e d  i n  s u b s e q u e n t
t a b l e s .
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TABLE 5-1. DESCRIPTION OF SOCIOECONOMIC, ATTITUDINAL,
AND TECHNICAL VARIABLES

Variable/name

RADON

PRICE

Description

The 2% month reading for radon concentration in picocuries per liter. An average value is
used for those households with multiple short-term monitors.

Proposed one-time cost of the services of the radon information agent: values were
selected from $25, $50, $100, $150, $250, $400.

INCOME

AGE

EDUCATION

NEED HELP

Household income before taxes.

Age of respondent.

Years of education completed by respondent.

A qualitative variable (0,1) for respondents who indicated on the baseline survey that they
did not know which government agency to turn to for help and additional information on
radon (=1 if they do not know).

DOCTOR Attitudinal variable (0,1) from the baseline survey = 1 if a respondent indicated that the
statement “you always ask your physician a lot of questions or regularly read articles about
health” described himself very or fairly well.

WAIT Attitudinal variable (0,1) from the baseline survey = 1 if statement: “you usually wait until
you have a lot of information before you decide to buy something new like an appliance”
described himself very or fairly well.

MATH

EXPERT

Attitudinal variable (0,1) from the baseline survey = 1 if statement: “‘you are used to
working with numbers or math because of your job or some other interests” described
himself very or fairly well.

Attitudinal variable from the baseline survey = 1 if statement: "you often question
information from experts or other authorities” described himself very or fairly well.

HEAR

TIME READING

Qualitative variable (0,1) from baseline survey = 1 if respondent had heard or read about
radon in last 3 months. .

The number of minutes the respondent reported reading the materials explaining how to
interpret the radon readings (in the followup survey).

UNDERSTAND Qualitative variable (0,1) from followup survey = 1 if the individual correctly located his
reading on the risk charts provided in the brochures designed by the project or in the EPA
Citizen’s Guide;

COQUANT Qualitative variable (0,1) = 1 if respondent received the brochure with command and
quantitative design features.

COQUAL Qualitative variable (0,1) = 1 if respondent received the brochure with command and
qualitative design features.

CAQUANT Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and
quantitative design features.

CAQUAL

EPA

UNDLIFRISK

UNDLIFMITIG

Qualitative variable (0,1) = 1 if respondent received the brochure with cajole and qualitative
design features.

Qualitative variable (0,1) = 1 if respondent received the EPA Citizen’s Guide.

Qualitative variable (0,1) = 1 if respondent strongly agreed or agreed that the use of radon
risk as a lifetime risk made it easier to understand personal radon risks.

Qualitative variable (0,1) = 1 if respondent strongly agreed or agreed that the use of radon
risk as a lifetime risk made it easier to decide on mitigation to reduce radon levels in the
home.
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O u r  e m p i r i c a l  e s t i m a t e s  a r e  d e r i v e d  f r o m  a  p r o b i t  e s t i m a t o r  t h a t  i s  w e l l
s u i t e d  f o r  a n a l y z i n g  d i s c r e t e  c h o i c e  q u e s t i o n s .  T a b l e  5 - 2  r e p o r t s  t h e  r e s u l t s
f o r  f i v e  m o d e l s ,  w h i c h  d i f f e r  a c c o r d i n g  t o  v a r i a b l e s  u s e d  t o  e x p l a i n  h o m e -
o w n e r s ’  i n t e n d e d  p u r c h a s e  d e c i s i o n s  f o r  t h e  r a d o n  d i a g n o s t i c i a n .  W e  e v a l u a t e d
a l l  o f  t h e  v a r i a b l e s  s h o w n  i n  T a b l e  5 - 1 ,  a n d  t h e  m o d e l s  r e p o r t e d  i n  T a b l e  5 - 2
a r e  a  r e p r e s e n t a t i v e  s a m p l e  o f  t h e s e  r e s u l t s .

Mode l  1  i s  a  “barebones”  mode l  tha t  inc ludes  on ly  the  bas ic  economic
v a r i a b l e s  - -  t h e  s t a t e d  p r i c e  f o r  t h e  d i a g n o s t i c i a n ’ s  s e r v i c e s  a n d  t h e  h o u s e -
ho ld ’ s  fami l y  i ncome - -  and  the  leve l  o f  radon  measured  in  the  home.  The  p r i ce
a n d  i n c o m e  v a r i a b l e s  a r e  c l e a r l y  s t a t i s t i c a l l y  s i g n i f i c a n t  d e t e r m i n a n t s  o f  t h e
s t a t e d  p u r c h a s e  d e c i s i o n s .  B o t h  h a v e  t h e  e x p e c t e d  e f f e c t s  o n  t h e  l i k e l i h o o d
of  a  homeowner  purchas ing  the  d iagnos t i c ian ’s  serv ices  - -  a t  h igher  p r i ces  home-
o w n e r s  a r e  l e s s  l i k e l y  t o  p u r c h a s e  t h e  s e r v i c e  a n d  h o m e o w n e r s  w i t h  h i g h e r
f a m i l y  i n c o m e s  a r e  m o r e  l i k e l y  t o  p u r c h a s e  t h e  s e r v i c e  t h a n  t h o s e  w i t h  l o w e r
i n c o m e s .  N o t e  a l s o  t h a t  t h e  c o e f f i c i e n t  f o r  t h e  p r i c e  v a r i a b l e  d o e s  n o t
c h a n g e  a c r o s s  t h e  v a r i o u s  m o d e l  s p e c i f i c a t i o n s ,  i n d i c a t i n g  a  s t a b l e  r e l a t i o n -
s h i p .  T h e  c o e f f i c i e n t  f o r  i n c o m e  c h a n g e s  s o m e w h a t  i n  s o m e  s p e c i f i c a t i o n s ,
s u g g e s t i n g  t h a t  t h e  i n c o m e  v a r i a b l e  i s  r e f l e c t i n g  t h e  i n f l u e n c e s  o f  o t h e r
c l o s e l y  r e l a t e d  s o c i o e c o n o m i c  v a r i a b l e s  ( e . g . ,  e d u c a t i o n ) .

I n  t h e  b a r e b o n e s  m o d e l ,  t h e  l e v e l  o f  r a d o n  i n  t h e  d w e l l i n g  d o e s  n o t  s i g -
n i f i c a n t l y  a f f e c t  t h e  l i k e l i h o o d  o f  a  h o m e o w n e r  p u r c h a s i n g  t h e  s e r v i c e s .
Homeowners  w i th  h igh  radon  leve ls  a re  no  more  l i ke ly  to  purchase  the  serv ices
t h a n  t h o s e  w i t h  l o w  l e v e l s .  M o d e l  3  u s e s  q u a l i t a t i v e  v a r i a b l e s  t o  m e a s u r e  t h e
d i f f e r e n t i a l  e f f e c t  o f  e a c h  t y p e  o f  i n f o r m a t i o n  t r e a t m e n t  r e l a t i v e  t o  t h e
o m i t t e d  t y p e  - -  t h e  f a c t  s h e e t .  N o n e  o f  t h e  e s t i m a t e d  p a r a m e t e r s  f o r  t h e  i n f o r -
m a t i o n  t r e a t m e n t s  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  t h i s  s i m p l e  m o d e l . .  H o w e v e r ,
i n c l u d i n g  o t h e r  a t t i t u d e s ,  k n o w l e d g e ,  a n d  m e a s u r e s  o f  t h e  d i f f i c u l t y  i n  r e a d -
i n g  t h e  m a t e r i a l s  b e g i n s  t o  l e a d  t o  a  c l e a r e r  p a t t e r n .

B y  i n t e r a c t i n g  t h e  q u a l i t a t i v e  v a r i a b l e s  f o r  t h e  i n f o r m a t i o n  b r o c h u r e s
wi th  the  measured  radon leve l ,  Mode l  5  shows tha t  homeowners  rece iv ing  the
a l t e r n a t i v e  i n f o r m a t i o n  t r e a t m e n t s  a r e  l e s s  l i k e l y  t o  p u r c h a s e  t h e  d i a g n o s t i -
c i a n ’ s  s e r v i c e s  t h a n  t h o s e  i n  t h e  f a c t  s h e e t  g r o u p  w h o  h a v e  t h e  s a m e  r a d o n
l e v e l .  E v e n  m o r e  i m p o r t a n t ,  t h e  p o s i t i v e  a n d  s i g n i f i c a n t  c o e f f i c i e n t  f o r  t h e
v a r i a b l e ,  R A D O N ,  i m p l i e s  t h a t  h o m e o w n e r s  i n  t h e  f a c t  s h e e t  g r o u p  w i t h  h i g h e r
r a d o n  l e v e l s  a r e  m o r e  l i k e l y  t o  p u r c h a s e  t h e  s e r v i c e s ,  e v e n  t h o u g h  t h e s e
h i g h e r  l e v e l s  a l l  a r e  l e s s  t h a n  1  p i c o c u r i e  p e r  l i t e r .

T h i s  c o n c l u s i o n  f o l l o w s  f r o m  e x a m i n i n g  t h e  j o i n t  e f f e c t s  o f  t h e  r a d o n
r e a d i n g  a n d  i n f o r m a t i o n  b r o c h u r e .  F o r  e x a m p l e ,  a n  i n d i v i d u a l  r e c e i v i n g  t h e
f a c t  s h e e t  e x h i b i t s  a n  i n c r e a s e  o f  . 2 8 8 4  i n  t h e  i n d e x  v a r i a b l e ,  7, t h a t  i s
a s s o c i a t e d  w i t h  h i s  l i k e l i h o o d  o f  p u r c h a s i n g  t h e  s e r v i c e s  f o r  e a c h  p i c o c u r i e
o f  r a d o n  m e a s u r e d  i n  h i s  h o m e .  I n  c o n t r a s t ,  h a d  t h a t  i n d i v i d u a l  r e c e i v e d  a n y
o f  t h e  b r o c h u r e s ,  t h e  c h a n g e  i n  t h e  i n d e x  w o u l d  b e  n e g l i g i b l e  ( a n d  b y  i m p l i c a -
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TABLE 5-2. PROBIT ESTIMATES FOR DECISION TO PURCHASE SERVICES 
OF RADON DIAGNOSTIClANa 

Independent 
variablesb 1 2 

Models 

3= 4 5 

INTERCEPT .0665 .4836 .4716 .234x3 .1376 
(0.670) (3.134) (3.001) (1.358) (0.794) 

PRICE -.0023 - .0023 - 6023 - 6023 - 9023 
(-9.083). (-9.130) (-9.146) ( - 9.087) (- 9.044) 

. 

INCOME .54x 1o-5 .37x 10-5. .43x 1o-5 .37x 1o-5 ,40x 1o-5 
(2.729) (1.778) w9o~ (1.793) (1.904) 

RADON .0086 6092 .0132 .0187 .2884 
(0.756) (0.813) (1.126) (1 -w (2.290) 

AGE - - 6067 - 6067 - 6674 - .0072 
(-2.849) (-2.851) (-3.128) ( - 3.052) 

RADON * COQUANT - - - .0883 - - .2776 
(-0.636) ( - 2.200) 

RADON *COQUAL - - -.1500 - - .2808 
(- 1.378) (-2.231) 

RADON * CACUANT - - - .1497 - - .2611 
(-1.432) ( - 2.071) 

RADON *CAWAL - - - a926 - - 2231 
(-0.862) (-1.781) 

RADON *EPA - - - .0049 - - .2859 
(-0.045) (-2.266) 

NEED HELP - -.1401 - -.1166 -.1131 
- (-2.113) ( - 1.723) (- 1.675) 

DOCTOR - - - .2523 .2497 
(3.328) (3.288) 

HEAR - - - .lOol .0992 
- - - (1.515) (1.495) 

TIME READING - - - .0018 .0029 
(1.176) (1.806) 

UNDERSTAND * RADON - - - .0366 - .0276 
(-1.737) (- 1.254) 

n 1,571 1,571 1,571 1,571 1,571 

Lo9 (L) -1,034 - 1,028 -1,029 -1,019 - 1,015, 

x2 92.98 105.44 104.58 123.23 131.05 

a Numbers in parentheses below the estimated coefficients are the ratios of these coefficients to the estimates of their asymptotic standarc 

b errors. 
n designates sample size, lo9 (L) the value of the log-likelihood function at the calculated maximum, and X2 the chi square statistic for 
the null hypothesis that none of the independent variables affected the choice. 

‘The coefficients for the information treatments dummy variables in this model are not interacted with the radon measurements. 
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t i o n  h i s  p r o b a b i l i t y  o f  p u r c h a s e )  f o r  i n c r e a s e s  i n  r a d o n  r e a d i n g . *  A n y  o n e  o f
t h e  b r o c h u r e s  o f f s e t s  t h e  e f f e c t s  o f  t h e  h i g h e r  r a d o n  l e v e l s .  T h i s  f i n d i n g  i s
c o n s i s t e n t  w i t h  t h o s e  i n  C h a p t e r  4 ,  s h o w i n g  t h a t  h o m e o w n e r s  r e c e i v i n g  t h e  f a c t
shee t  rema ined  concerned  abou t  the  leve l  o f  radon  in  the i r  homes .  These  home-
owners  want  to  f ind  ou t  more  abou t  radon ,  compared  w i th  the i r  coun te rpar ts  who
r e c e i v e d  i n f o r m a t i o n  b r o c h u r e s .

T h e  f i n d i n g s  a b o u t  a t t i t u d i n a l  a n d  s o c i o e c o n o m i c  i n f l u e n c e s  i n  M o d e l  4
a r e  s i m i l a r  t o  t h o s e  f o r  t h e  r i s k  p e r c e p t i o n  m o d e l s  i n  C h a p t e r  4 .  F o r  e x a m -
p l e ,  h o m e o w n e r s  w h o  r e g u l a r l y  a s k  t h e i r  d o c t o r s  a  l o t  o f  q u e s t i o n s  ( i . e . ,
DOCTOR=1)  a re  more  l i ke ly  to  express  a  purchase  in ten t ion .  Homeowners  who
spent  more  t ime read ing  the i r  b rochures  (T IME READING)  a re  more  l i ke ly  to  want
t h e  d i a g n o s t i c i a n ’ s  s e r v i c e s .  A s  n o t e d  e a r l i e r ,  t h i s  v a r i a b l e  c o u l d  b e  s e r v -
i n g  a s  a  p r o x y  m e a s u r e  o f  t h e  h o m e o w n e r ’ s  d i f f i c u l t y  i n  i n t e r p r e t i n g  h i s  r a d o n
i n f o r m a t i o n .  T h e  e s t i m a t e d  n e g a t i v e  e f f e c t  o f  r a d o n  r e a d i n g s  f o r  t h o s e  w h o
a p p a r e n t l y  u n d e r s t a n d  h o w  t o  i n t e r p r e t  t h e m ,  w h i l e  o n l y  s i g n i f i c a n t  a t  a b o u t
t h e  1 0 - p e r c e n t  l e v e l ,  r e i n f o r c e s  t h i s  i n t e r p r e t a t i o n .  T h i s  e f f e c t  i s  c a p t u r e d
in  the  mode l  as  the  p roduc t  o f  the  radon  measurement  (RADON)  and  the  qua l i ta -
t i v e  v a r i a b l e  ( U N D E R S T A N D )  t h a t  d e s c r i b e s  t h e  a b i l i t y  o f  r e s p o n d e n t s  w h o
r e c e i v e d  t h e  r a d o n  b r o c h u r e s  t o  u s e  t h e m  c o r r e c t l y .  T h a t  i s ,  t h e y  c o u l d  f i n d
t h e  g e n e r a l  l o c a t i o n  o f  t h e i r  r a d o n  r e a d i n g  o n  a  r i s k  c h a r t  a n d  t h e n  r e c a l l  i t
d u r i n g  t h e  f o l l o w u p  i n t e r v i e w .  T h e  n e g a t i v e  c o e f f i c i e n t  f o r  t h i s  v a r i a b l e  i n
Mode l  4  ind ica tes  tha t  homeowners  who used  the  in fo rmat ion  in  the  radon b ro -
c h u r e s  m o r e  e f f e c t i v e l y  a r e  l e s s  l i k e l y  t o  w a n t  t h e  a d d i t i o n a l  a s s i s t a n c e  f r o m
a  d i a g n o s t i c i a n .  M o s t  o f  t h e  r e s u l t s  f o r  s o c i o e c o n o m i c  a n d  a t t i t u d i n a l  v a r i -
a b l e s  a r e  u p h e l d  w i t h  t h e  m o s t  d e t a i l e d  m o d e l ,  a l t h o u g h  i n  s o m e  c a s e s ,  n o t a b l y
the  UNDERSTAND var iab le ,  they  do  no t  remain  s ign i f i can t  de te rminants  o f  the
p u r c h a s e  d e c i s i o n .

T h e  r e s u l t s  s h o w  t h a t  o l d e r  r e s p o n d e n t s  a r e  l e s s  l i k e l y  t o  w a n t  t h e  s e r -
v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n ,  e v e n  w h e n  d i f f e r e n c e s  i n  i n c o m e ,  e d u c a t i o n ,
a n d  o t h e r  c h a r a c t e r i s t i c s  a r e  c o n s i d e r e d  ( r e s u l t s  f o r  t h e s e  m o d e l s  a r e  n o t
r e p o r t e d  i n  t h e  t a b l e  b u t  t h e  c o n c l u s i o n  h o l d s ) .  T h i s  s u g g e s t s  a n o t h e r  d i m e n -
s i o n  t o  t h e  C h a p t e r  4  f i n d i n g s  t h a t  o l d e r  r e s p o n d e n t s  h a d  d i f f i c u l t y  w i t h  r i s k
i n f o r m a t i o n .  O u r  f o c u s  g r o u p  e x p e r i e n c e s  a n d  o t h e r  s t u d i e s  s u g g e s t  s e v e r a l
p o s s i b l e  e x p l a n a t i o n s  f o r  u n d e r s t a n d i n g  t h e s e  d i f f e r e n c e s  - -  o l d e r  p e o p l e  h a v e  a
g r e a t e r  t e n d e n c y  t o w a r d  c o g n i t i v e  d i s s o n a n c e  a n d  a r e  m o r e  l i k e l y  t o  b e
a f f e c t e d  b y  t h e  a v a i l a b i l i t y  b i a s .  ( S e e  D e s v o u s g e s  e t  a l .  [ 1 9 8 4 ] ,  D e s v o u s g e s
a n d  C o x  [ 1 9 8 6 ] ,  D e s v o u s g e s  a n d  K o l l a n d e r  [ 1 9 8 6 ] ,  a n d  S l a v i c ,  F i s c h h o f f ,  a n d
L i c h t e n s t e i n  [ 1 9 8 5 ] . )  I t  i s  a l s o  p o s s i b l e  t h a t  o l d e r  r e s p o n d e n t s  a r e  l e s s
l i k e l y  t o  p u r c h a s e  t h e s e  s e r v i c e s  o n  r a t i o n a l  g r o u n d s .  W h e n  c o n s i d e r i n g  t h e i r
l i f e  e x p e c t a n c y ,  t h e  l o n g  l a t e n c y  n a t u r e  o f  t h e  h e a l t h  e f f e c t s  a s s o c i a t e d  w i t h
r a d o n ,  a n d  t h e  c o s t s  o f  t h e  s e r v i c e s  i n  r e l a t i o n  t o  t h e i r  m e a n s ,  a  d e c i s i o n
n o t  t o  p u r c h a s e  t h e  s e r v i c e s  m a y  b e  c o n s i s t e n t  w i t h  t h e  e x p e c t e d  b e n e f i t s

* T h e s e  m a r g i n a l  e f f e c t s  a r e  n o t  t h e  c h a n g e s  i n  t h e  p r o b a b i l i t i e s  o f  p u r -
c h a s e .  T h e s e  p a r t i a l  d e r i v a t i v e s  s c a l e  t h e  r e l e v a n t  m a r g i n a l  e f f e c t  o n  t h e
i n d e x  b y  t h e  v a l u e  o f  t h e  n o r m a l  d e n s i t y  f u n c t i o n  e v a l u a t e d  a t  t h e  i n d e x  v a l u e
c o r r e s p o n d i n g  t o  t h e  v a l u e s  f o r  t h e  r e l e v a n t  i n d e p e n d e n t  v a r i a b l e s . Nonethe-
l e s s ,  i f  t h i s  i n d e x  v a r i a b l e  i s  e s s e n t i a l l y  z e r o ,  t h e  m a r g i n a l  e f f e c t  o n  t h e
p r o b a b i l i t y  w i l l  a l s o  b e  s m a l l .
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r e l a t i v e  t o  t h e  e x p e c t e d  c o s t s .  B e c a u s e  t h i s  i s  a  d i r e c t  i m p l i c a t i o n  o f  t h e
e s t i m a t e s ,  w e  c o n s i d e r  b e l o w  h o w  t h e  e s t i m a t e d  w i l l i n g n e s s  t o  p a y  v a r i e s
a c r o s s  a l t e r n a t i v e  a g e  g r o u p s .  W h i l e  w e  c a n n o t  i s o l a t e  w h i c h  r e a s o n  a c c o u n t s
f o r  o u r  f i n d i n g s ,  t h e y  d o  s e e m  t o  s u g g e s t  t h a t  a  d i a g n o s t i c i a n  m a y  n o t  b e  t h e
a n s w e r  f o r  d e l i v e r i n g  r i s k  a n d  m i t i g a t i o n  i n f o r m a t i o n  t o  o l d e r  p e o p l e  b e c a u s e
t h e y  w e r e  l e s s  l i k e l y  t o  w a n t  t h e i r  s e r v i c e s .

A  s o m e w h a t  s u r p r i s i n g  f i n d i n g  a r i s e s  w i t h  t h e  v a r i a b l e  N E E D  H E L P  t h a t
i s o l a t e s  r e s p o n d e n t s  w h o  i n d i c a t e d  i n  t h e  b a s e l i n e  i n t e r v i e w s  t h a t  t h e y  d i d
n o t  k n o w  w h i c h  g o v e r n m e n t  a g e n c y  t o  t u r n  t o  f o r  m o r e  i n f o r m a t i o n .  O u r  r e s u l t s
s u g g e s t  t h a t  t h e y  a r e  l e s s  l i k e l y  t o  s t a t e  p u r c h a s e  i n t e n t i o n s  f o r  t h e  r a d o n
d i a g n o s t i c i a n .  A l t h o u g h  w e  e x p e c t e d  t h e m ,  o n  a v e r a g e ,  t o  w a n t  m o r e  r a d o n
i n f o r m a t i o n ,  t h e  r a d o n  d i a g n o s t i c i a n  d o e s  n o t  s e e m  t o  b e  t h e  v e h i c l e  f o r
d e l i v e r i n g  t h a t  i n f o r m a t i o n .  O f  c o u r s e ,  i t  i s  a l s o  p o s s i b l e  t h a t  t h e  r e a s o n
t h e y  d i d  n o t  k n o w  w h e r e  t o  t u r n  i s  b e c a u s e  t h e y  d i d  n o t  c a r e  e n o u g h  a b o u t  t h e
p r o b l e m  t o  f i n d  o u t .

A s  d i s c u s s e d  e a r l i e r ,  t h e  p r o b i t  r e s u l t s  c a n  b e  u s e d  t o  e s t i m a t e  t h e
max imum homeowners  wou ld  pay  fo r  the  serv ices  o f  the  radon d iagnos t i c ian .
T h i s  w a s  e s t i m a t e d  s e p a r a t e l y  f o r  t h o s e  s t a t i n g  t h a t  t h e y  w o u l d  p u r c h a s e  t h e
s e r v i c e ,  s h o w n  i n  T a b l e  5 - 3 ,  a n d  f o r  t h o s e  w h o  i n d i c a t e d  t h e y  w o u l d  n o t  ( T a b l e
5 - 4 ) .  T h e  h o m e o w n e r s  h a d  t o  h a v e  r e p o r t e d  c o m p l e t e  i n f o r m a t i o n  o n  t h e  v a r i -
a b l e s  i n c l u d e d  i n  M o d e l s  1  a n d  5  ( f r o m  T a b l e  5 - 2 ) .  T h e  t a b l e s  g r o u p  t h e
willingness-to-pay (WTP) estimates by design point and include a selected set
o f  s t a t i s t i c s  t o  p r o f i l e  t h e  i n d i v i d u a l s  i n  e a c h  g r o u p .

C o m p a r i n g  a c r o s s  t h e  t a b l e s ,  w e  f i n d  t h a t  p u r c h a s e r s  h a v e  a  h i g h e r  w i l -
l i n g n e s s  t o  p a y  f o r  a  d i a g n o s t i c i a n ’ s  s e r v i c e s  t h a n  n o n p u r c h a s e r s .  T h e  d i f -
f e r e n c e s  a r e  m o r e  p r o n o u n c e d  f o r  t h e  m o r e  d e t a i l e d  m o d e l  ( E q u a t i o n  ( 5 ) )  t h a t
a c c o u n t s  f o r  a  w i d e r  a r r a y  o f  i n d i v i d u a l  c h a r a c t e r i s t i c s .  T h i s  i n d i c a t e s  t h a t
f a c t o r s  o t h e r  t h a n  t h o s e  i n  t h e  m o d e l  m a y  i n f l u e n c e  t h e  d e c i s i o n  t o  p u r c h a s e .
T h e r e  a r e  s o m e  s u g g e s t i v e  d i f f e r e n c e s  i n  t h e s e  o t h e r  v a r i a b l e s .  M e a n  i n c o m e
l e v e l s  s e e m  t o  b e  h i g h e r  f o r  t h e  p u r c h a s e r s  t h a n  n o n p u r c h a s e r s .  T h i s  g r o u p  i s
a l s o  m o r e  l i k e l y  t o  s t a t e  t h e y  w o u l d  l i k e  m o r e  r i s k  a n d  m o r e  m i t i g a t i o n  i n f o r -
m a t i o n  t h a n  t h e  n o n p u r c h a s e r s .  T h e  a v e r a g e  r a d o n ,  r e a d i n g s  f o r  p u r c h a s e r s  i n
s e v e n  o f  t h e  t e n  i n f o r m a t i o n  d e s i g n  p o i n t s  s e e m  t o  b e  h i g h e r  t h a n  t h o s e  o f
nonpurchasers .  These  d i f fe rences  seem mos t  p ronounced  fo r  the  g roups  w i th
r e a d i n g s  o f  1  p i c o c u r i e  o r  m o r e . *

Tab les  5 -5  and  5 -6  regroup  the  respondents  by  age  c lasses  and  p rov ide  a
s i m i l a r  s e t  o f  i n f o r m a t i o n  o n  p u r c h a s e r s  a n d  n o n p u r c h a s e r s .  N o w ,  w e  f i n d  a
d r a m a t i c  i l l u s t r a t i o n  o f  t h e  e f f e c t s  o f  a g e  t h a t  h a v e  b e e n  a p p a r e n t  i n  a l l  o f
the  ana lyses .  Wi th in  each  g roup - -  pu rchasers  and  nonpurchasers  - -  the  average
w i l l i n g n e s s  t o  p a y  f o r  t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n  i s  w i t h i n  t h e
e a r l i e r  r a n g e s  u n t i l  w e  c o n s i d e r  t h o s e  6 5  o r  o l d e r .  I n  e s t i m a t e s  b a s e d  o n
M o d e l  5 ,  t h e  w i l l i n g n e s s  t o  p a y  f o r  p u r c h a s e r s  i n  t h e  4 5 - t o - 5 4  a g e  g r o u p
a v e r a g e d  $ 1 1 8 ,  w h i l e  n o n p u r c h a s e r s  i n  t h i s  a g e  c o h o r t  w e r e  w i l l i n g  t o  p a y  o n l y

* T h e s e  j u d g m e n t s  a r e  n o t  b a s e d  o n  s t a t i s t i c a l  t e s t s .  S a m p l e  t - t e s t s  o f
m e a n s  a r e  n o t  r e l e v a n t  h e r e  b e c a u s e  a  s t o c h a s t i c  b e h a v i o r a l  p r o c e s s  h a s  l e d  t o
t h e  s a m p l e  d e f i n i t i o n s  i n  e a c h  c a s e .
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TABLE 5-3. WILLINGNESS-TO-PAY ESTIMATES FOR RADON INFORMATION AGENT: 
MEANS BY DESIGN POINT FOR PURCHASERS 

More 
More risk Heard 

Design point WTP for radon agentb 
mitigation 

Mean Need information information about 
radon Mean desired desired radon 

Number Description na 
help 

(EQl) (EQS) reading income (%I (%I (W) (W . 

0 Reading below 1 pico- 209 106.80 151.97 0.57 34,127 38 80 82 55 
curie and information 
fact sheet 

1 Reading below 1 
picocurie and 
command/ 
quantitative 

42 106.96 100.21 0.60 35,000 36 67 71 57 

2 Reading below 1 
picocurie and cajole/ 
quantitative 

39 97.50 96.51 0.60 30,128 31 74 82 56 

3 Reading below 1 
picocurie and cajole/ 
qualitative 

35 108.20 123.19 0.49 34,857 37 77 83 51 

4 Reading below 1 
picocurie and 
command/ 
qualitative 

34 114.27 100.70 0.59 37,279 53 n 62 56 

5 Reading below 1 - 
picocurie and EPA 
Citizen’s Guide 

44 96.88 75.83 0.55 29,943 39 77 84 57 

6 Reading 1 picocurie 
or more and 
command/quantitative 

60 110.10 91.84 3.21 31,375 32 70 75 52 

7 Reading 1 picocurie 
or more and 
cajole/quantitative 

63 119.46 138.69 3.22 35,357 41 73 78 59 

8 Reading 1 picocurie 
or more and 
cajole/qualitative 

67 105.17 169.14 3.37 29,028 37 64 63 45 

9 Reading 1 picocurie 
or more and 
command/qualitative 

59 118.88 115.36 3.23 35,085 & 71 66 49 

10 Reading 1 picocurie 
or more and EPA 
Citizen’s Guide 

55 107.93 106.51 2.69 31,273 35 71 76 56 

an refers to the sample Size used in cakutating these means; we have included only those who intended to purchase and had no missing 
values for the independent variables in the relevant models. 

bEquation numbers. refer to the models reported in Table 5-2. 

5-11 



TABLE 5-4. WILLINGNESS-TO-PAY ESTIMATES FOR RADON INFORMATION AGENT: 
MEANS BY DESIGN POINT FOR NONPURCHASERS 

More 
More risk mitigation Heard 

Design point WTP for radon agentb Mean Need information information about 
radon Mean 

na 
help d&red desired radon 

Number Description (EQI) (EQS) reading income (%I (W (%I (%I 

0 Reading below 1 pica- 
curie and information 
fact sheet 

234 97.75 124.73 0.53 30,341 42 70 64 47 

1 Reading below 1 48 95.02 45.46 0.53 29,166 42 50 58 48 
picocurie and 
command/ 
quantitative 

2 Reading below 1 56 104.45 90.12 0.57 33,125 39 64 66 54 
picocurie and cajole/ 
quantitative 

3 Reading below 1 
picocurie and cajole/ 
qualitative 

50 109.59 94.22 0.55 35,350 50 58 56 52 

4 Reading below 1 45 97.88 62.97 0.50 30,444 49 53 60 44 
picocurie and 
command/ 
qualitative 

5 Reading below 1 
picocurie and EPA 
Citizen’s Guide 

44 95.84 57.69 0.55 29,488 52 55 64 53 

6 Reading 1 picocurie 
or more and 
command/quantitative 

83 113.96 78.87 2.89 33,524 47 39 41 45 

7 Reading 1 picocurie 
or more and 
cajole/quantitative 

83 100.35 82.01 2.50 28,343 36 43 41 45 

8 Reading 1 picocurie 77 102.85 115.60 2.15 29,967 51 55 51 44 
or more and 
cajole/qualitative 

9 Reading 1 picocurie 
or more and 
command/qualitative 

78 107.51 66.53 3.57 29,711 50 50 50 56 

10 Reading 1 picocurie 
or more and EPA 
Citizen’s Guide 

67 115.32 93.87 2.94 34,029 45 48 52 49 

an refers to the sample size used in calculating these means; we have included only those who intended to purchase and had no missing 
bvalues for the independent variables in the relevant models. 

Equation numbers refer to the models reported in Table 5-2. 
- 
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TABLE 5-5. WILLINGNESS-TO-PAY ESTIMATES FOR RADON INFORMATION AGENT: 
MEANS BY AGE CLASS FOR PURCHASERS 

Age (A) class na 

WTP for radon agentb 

(EC21 1 (EQ5) 

Mean 
radon 

reading 
Mean 

income 

Need 
help 
(o/b) 

More risk 
information 

desired 
(%I 

More 
mitigation 

information 
desired 

(%I 

Heard 
about 
radon 

(W 

106 A<30 74 100.98 177.76 1.51 30,168 47 80 77 53 

30< A<45 294 116.61 152.66 1.67 36,581 39 61 63 59 

45<A<55 139 114.56 118.10 1.70 35,647 34 73 81 55 

55< A<65 133 101.16 85.08 1.74 29,887 36 74 76 47 

65GA 63 80.28 35.40 1.84 a833 41 60 64 51 

an refers to the sample size used in calculating these means; we have included only those who intended to purchase and had no missing 
values for the independent variables in the relevant models. 

bEquation numbers refer to the models reported in Table 5-2. 

TABLE 5-6. WILLINGNESS-TO-PAY ESTIMATES FOR RADON INFORMATION AGENT: 
MEANS BY AGE CLASS FOR NONPURCHASERS 

Age (A) class na 

WTP for radon agentb 

(EQl) (EQ5) 

Mean 
radon 

reading 
Mean 

income 

Need 
help 
(o/b) 

More risk 
information 

desired 
(%I 

More 
mitigation 

information 
desired 

(%I 

Heard 
about 
radon 

(a/o) 

18< A<30 67 98.91 147.52 1.26 29,684 45 74 60 45 

30< A<45 330 112.60 134.40 1.45 35,212 42 63 62 53 

: 459 A<55 152 112.19 85.03 1.54 34,901 42 so 49 46 
. 
. 554 A<65 151 95.58 58.38 1.59 27,748 44 48 54 48 . 

65GA 145 82.45 9.01 1.94 21,603 55 42 45 42 

an refers to the sample size used in calculating these means: we have included only those who intended to purchase and had no missing 
,,values for the independent variables in the relevant models. 

Equation numbers refer to the models reported in Table 5-2. 
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$ 8 5  o n  a v e r a g e .  I n  c o n t r a s t ,  t h e  a v e r a g e  w i l l i n g n e s s  t o  p a y  f o r  p u r c h a s e r s  i n
the  h ighes t  age  g roup  i s  $35  and  on ly  $9  fo r  nonpurchasers .

A l l  e l s e  e q u a l ,  t h e  m o d e l  w o u l d  i m p l y  ( i . e . ,  t h e  n e g a t i v e  c o e f f i c i e n t  f o r
a g e )  t h a t  o l d e r  r e s p o n d e n t s  w o u l d  b e  e x p e c t e d  t o  p a y  l e s s .  H o w e v e r ,  t h i s
r a t h e r  s t r i k i n g  r e d u c t i o n ,  e s p e c i a l l y  a m o n g  n o n p u r c h a s e r s ,  i n d i c a t e s  t h a t  t h e
c o m b i n a t i o n  o f  o l d e r  r e s p o n d e n t s ’  c h a r a c t e r i s t i c s  t o g e t h e r  w i t h  t h e i r  a g e s
m a k e s  t h e m  l e s s  l i k e l y  t o  b e  w i l l i n g  t o  p u r c h a s e  t h e s e  s e r v i c e s  f o r  r a d o n
i n f o r m a t i o n .  C o m p a r i n g  t h e  c a l c u l a t i o n s  f r o m  E q u a t i o n  ( 1 )  ( w i t h  n o  s o c i o e c o -
n o m i c  a n d  a t t i t u d i n a l  v a r i a b l e s )  w i t h  t h o s e  f r o m  E q u a t i o n  ( 5 )  i l l u s t r a t e s  t h i s
e f f e c t .

G i v e n  t h e  l a t e n c y  p e r i o d  o f  t h e  h e a l t h  e f f e c t  a n d  t h e  l i f e  e x p e c t a n c y  f o r
m e m b e r s  o f  t h i s  g r o u p ,  t h i s  b e h a v i o r  c o u l d  b e  c o n s i s t e n t  w i t h  r a t i o n a l  b e h a v -
i o r  o n  t h e i r  p a r t .  H o w e v e r ,  t h i s  c o n c l u s i o n  i s  n o t  o b v i o u s .  I t  i s  r e a s o n a b l e
t o  e x p e c t  t h a t  k n o w l e d g e  o f  h i g h  r a d o n  l e v e l s  i n  h o m e s  w i l l  a f f e c t  t h e  m a r k e t
v a l u e s  o f  t h e i r  h o m e s .  T h u s ,  e v e n  i f  t h e  d i r e c t  p e r s o n a l  b e n e f i t s  f r o m  m i t i -
g a t i o n  a r e  m o d e s t ,  g i v e n  s o m e  b e q u e s t  m o t i v e s ,  i t  c o u l d  s t i l l  b e  r a t i o n a l  f o r
o l d e r  h o u s e h o l d s  t o  t a k e  m i t i g a t i n g  a c t i o n s .  T h u s ,  i d e n t i f y i n g  t h e  s o u r c e  o f
t h e s e  d i s c r e p a n c i e s  c o u l d  b e  q u i t e  i m p o r t a n t .  I f  i t  i s  a  r a t i o n a l  r e s p o n s e  o f
o l d e r  r e s p o n d e n t s  a n d  n o t  a  f a i l u r e  o f  t h e  i n f o r m a t i o n  m a t e r i a l s ,  i t  c o u l d
r e p r e s e n t  c l e a r  e v i d e n c e  o f  r a t i o n a l  d e c i s i o n m a k i n g  f o r  a c t i v i t i e s  i n v o l v i n g
r i s k .

T u r n i n g  t o  t h e  s p e c i f i c  e f f e c t s  o f  t h e  i n f o r m a t i o n  b r o c h u r e s ,  t h e  r e s u l t s
f o r  t h e  h o m e o w n e r s  e x p r e s s i n g  t h e  i n t e n t i o n  t o  p u r c h a s e  w h o  h a d  r e c e i v e d  t h e
f a c t  s h e e t  a r e  t h e  m o s t  s t r i k i n g .  W i t h  m e a n  r a d o n  r e a d i n g s  o f  s l i g h t l y  m o r e
t h a n  o n e - h a l f  a  p i c o c u r i e  p e r  l i t e r ,  t h e  a v e r a g e  v a l u e  o f  t h e  w i l l i n g n e s s  t o
pay  fo r  the  209  homeowners  in  th i s  g roup  was  $152 .  These  amounts  a re  compa-
rab le  to  homeowners  rece iv ing  the  radon  b rochures  who had  an  average  radon .
r e a d i n g  o f  a t  l e a s t  2 . 6 9 ,  w i t h  t h e  a v e r a g e s  f o r  m o s t  a b o v e  3  p i c o c u r i e s  p e r
l i t e r  The  fac t  shee t  g roup  had  the  second  h ighes t  average  WTP amounts  among
a l l  t h e  d e s i g n  c o m p o n e n t s ,  d e s p i t e  h a v i n g  v e r y  l o w  r a d o n  r e a d i n g s .  T h e  h o m e -
o w n e r s  r e c e i v i n g  t h e  q u a l i t a t i v e / c a j o l e  b r o c h u r e s  ( D e s i g n s  3  a n d  8 )  h a d  t h e
h i g h e s t  w i l l i n g n e s s  t o  p a y  a m o n g  a l l  t h e  g r o u p s .  I n  t h i s  g r o u p ,  t h e  h o m e -
owners  be low 1  p icocur ie  were  w i l l i ng  to  pay  be tween $108 and  $123,  and  those
w i t h  r e a d i n g s  a b o v e  1  p i c o c u r i e  p e r  l i t e r  w e r e  w i l l i n g  t o  p a y  b e t w e e n  $ 1 0 5  a n d
$169.

The  same tendency  fo r  i nc reased  demands  fo r  i n fo rmat ion  among those
r e c e i v i n g  o n l y  t h e  f a c t  s h e e t  ( D e s i g n  P o i n t  0 )  w a s  a p p a r e n t  w i t h  t h e  n o n p u r -
c h a s e r s .  T h e  a v e r a g e  o f  t h e i r  w i l l i n g n e s s  t o  p a y  e x c e e d e d  t h e  m e a n s  e s t i m a t e d
f o r  a l l  r e s p o n d e n t s  w i t h  r e a d i n g s  o f  1  p i c o c u r i e  o r  m o r e .

O v e r a l l ,  t h e  e m p i r i c a l  r e s u l t s  f o r  t h e  r a d o n  d i a g n o s t i c i a n  m o d e l s  a r e
e n c o u r a g i n g .  T h e  f i n d i n g s  r e i n f o r c e  c o n c l u s i o n s  a b o u t  r i s k  p e r c e p t i o n s  “ t h a t
e m e r g e d  i n  C h a p t e r  4 .  H o m e o w n e r s  r e c e i v i n g  o n l y  t h e  f a c t  s h e e t  a r e  c o n c e r n e d
a b o u t  t h e i r  r a d o n  l e v e l s  a n d  t h i s  c o n c e r n  r e v e a l s  i t s e l f  i n  t h e i r  w i l l i n g n e s s
t o  p a y  f o r  m o r e  r i s k  i n f o r m a t i o n .  O l d e r  h o m e o w n e r s  m a y  b e  r e s p o n d i n g  r a t i o n -
a l l y  t o  t h e i r  s i t u a t i o n s  o r  t h e y  m a y  b e  e x p e r i e n c i n g  m o r e  d i f f i c u l t y  p r o c e s s -
i n g  r i s k  i n f o r m a t i o n .  O u r  f i n d i n g s  c l e a r l y  i n d i c a t e  t h a t  t h e y  a r e  l e s s  l i k e l y
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to want the services of a radon diagnostician. Dist inguishing which of these
explanations f i ts these responses is an important area for further research.

F ina l ly ,  the s ta t is t ica l  per formance of  the models  is  qu i te  good,  w i th
very stable est imates for the parameters and signs that are consistent with
economic theory. The WTP amounts estimated with the models also are plausible
and fal l  within a reasonably narrow range

5.4 RADON COMMUNICATION CHANNELS

In our baseline surveys, we asked homeowners where they would be most
l ikely to turn for more information about radon. Our object ive was to assess
whether people had a clearly establ ished channel in mind for acquir ing infor-
mation about radon.

Figure 5-1 shows that over 40 percent of New York homeowners in the base-
l ine survey did not know where to get more information about radon. This lack
of awareness about sources for radon information was true even for homeowners
in the NYSERDA monitoring study, which is sponsored by a State agency. Only
5 percent said they would turn to that agency. Those homeowners who had a
communications source in mind are most likely to turn to the New York State
Department of Environmental Conservation. About 20 percent of the homeowners
would inquire there for more information about radon. These people would be
surprised because most of the responsibi l i ty for radon in New York rests with
NYSERDA and the Department of Health. Less than 10 percent of the homeowners
had either of these agencies in mind as a channel for radon information.
Because communication plays a major role in the overall risk management poli-
c ies  for  radon,  the lack o f  a  c lear  source for  in format ion is  l i ke ly  to  be
important to the effect iveness of future information programs at the state
leve l .

Figure 5-1. Where would New York homeowners turn for radon information?
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To fo l l ow up  on  th i s  commun ica t ions  channe l  i ssue ,  we  asked  the  home-
owners  in  the  NYSERDA mon i to r ing  s tudy  whether  they  had acqu i red  in fo rmat ion
a b o u t  r a d o n  s i n c e  t h e  b a s e l i n e  s u r v e y .  T h e  t o p  p a r t  o f  F i g u r e  5 - 2  s h o w s  t h e
responses for the NYSERDA homeowners who had an agency in mind in the basel ine
s u r v e y  a n d  t h o s e  w h o  d i d  n o t .  G e n e r a l l y ,  t h e  l a r g e  d i f f e r e n c e s  b e t w e e n  t h e s e
g r o u p s  h a s  n o t  c a r r i e d  o v e r  i n t o  t h e  f o l l o w u p  s u r v e y .  H o m e o w n e r s  w h o  d i d  n o t
k n o w  w h e r e  t o  t u r n  w e r e  a l m o s t  a s  l i k e l y  ( 6 4  v s .  7 4 % )  t o  h a v e  a c q u i r e d  i n f o r -
m a t i o n  b e t w e e n  t h e  b a s e l i n e  a n d  f o l l o w u p  i n t e r v i e w s  a s  t h e i r  c o u n t e r p a r t s  w h o
d i d  k n o w  w h e r e  t o  t u r n .  A s  s h o w n  i n  t h e  l o w e r  p a r t  o f  F i g u r e  5 - 2 ,  b o t h  g r o u p s
o f  homeowners  ge t  the i r  i n fo rmat ion  f rom the  same mix  o f  sources .

We a lso  asked  homeowners  in  the  fo l lowup survey  w i th  whom they  had  d is -
c u s s e d  t h e i r  r a d o n  r e a d i n g s .  F i g u r e  5 - 3  s h o w s  t h e  r e l a t i v e  f r e q u e n c y  o f
responses  fo r  bo th  the  homeowners  who  d id  no t  know where  to  tu rn  fo r  more
i n f o r m a t i o n  a n d  t h o s e  w h o  d i d .  T h e  p e r c e n t a g e s  f o r  t h e  g r o u p s  a r e  a b o u t  t h e
same,  excep t  tha t  abou t  5  percen t  more  o f  the  "don ’ t  know”  g roup  had  d iscussed
t h e i r  r e a d i n g s  w i t h  a  f a m i l y  m e m b e r .  A l m o s t  n o  o n e  i n  e i t h e r  g r o u p  c o n t a c t e d
a  p u b l i c  o f f i c i a l  o r  a n y  g o v e r n m e n t  a g e n c y  - -  F e d e r a l ,  S t a t e ,  o r  l o c a l  - -  t o  d i s -
c u s s  t h e i r  r e s u l t s .  A f t e r  h a v i n g  r e c e i v e d  t h e i r  r e s u l t s  a n d  i n f o r m a t i o n  m a t e -
r i a l s ,  t h e y  f e l t  n o  n e e d  t o  g o  o u t s i d e  t h e i r  f a m i l y ,  f r i e n d s ,  o r  n e i g h b o r s  t o
d i s c u s s  t h e i r  r e s u l t s .  T h i s  f i n d i n g  i s  e s p e c i a l l y  i m p o r t a n t  f o r  a g e n c i e s ,
such  as  NYSERDA,  tha t  have  to  care fu l l y  manage the i r  commun ica t ion  resources .
Homeowners  d id  no t  f i nd  i t  necessary  to  seek  more  in fo rmat ion  f rom the  agency .

T o  e x p l o r e  t h e  p o t e n t i a l  m a r k e t  f o r  a l t e r n a t i v e  c o m m u n i c a t i o n  s o u r c e s  o r
v e h i c l e s  f o r  d e l i v e r i n g  i n f o r m a t i o n  a b o u t  r a d o n ,  w e  a s k e d  h o m e o w n e r s  i n  t h e
N Y S E R D A  m o n i t o r i n g  g r o u p  h o w  l i k e l y  t h e y  w o u l d  b e  t o  u s e ’ i n f o r m a t i o n  f r o m :  a
l o n g e r  r i s k  b r o c h u r e ,  a  l o n g e r  m i t i g a t i o n  b r o c h u r e ,  a  p a n e l  o f  e x p e r t s  a t  a
t o w n  m e e t i n g ,  a n d  a  p h o n e  c a l l  f r o m  a  S t a t e  a g e n c y .  F i g u r e  5 - 4  s h o w s  t h e
p e r c e n t  o f  r e s p o n d e n t s  w h o  w o u l d  b e  e i t h e r  l i k e l y  o r  v e r y  l i k e l y  t o  u s e  a n y  o f
t h e s e  c o m m u n i c a t i o n  c h a n n e l s .  T h e  t o p  p a r t  o f  t h e  f i g u r e  c o m p a r e s  t h e  p e o p l e
w h o  d i d  n o t  k n o w  w h e r e  t o  t u r n  f o r  m o r e  i n f o r m a t i o n  w i t h  t h o s e  w h o  d i d .  B o t h
g r o u p s  s t r o n g l y  p r e f e r  p r i n t e d  i n f o r m a t i o n  t o  t h e  o t h e r  s o u r c e s  f o r . r i s k
i n f o r m a t i o n ,  w i t h  a t  l e a s t  6 0  p e r c e n t  l i k e l y  t o  u s e  a  l o n g e r  r i s k  b r o c h u r e  a n d
6 3  p e r c e n t  l i k e l y  t o  u s e  a  l o n g e r  m i t i g a t i o n  b r o c h u r e .  I n  c o n t r a s t ,  o n l y
4 8 . 6  p e r c e n t  w o u l d  b e  l i k e l y  t o  u s e  t h e  p h o n e  c a l l  f r o m  a  S t a t e  A g e n c y ,  a n d
o n l y  3 7 . 7  p e r c e n t  w o u l d  b e  l i k e l y  t o  a t t e n d  a  m e e t i n g  t h a t  i n c l u d e d  a  p a n e l  o f
e x p e r t s .  T h e  g r o u p s  e x p r e s s e d  s i m i l a r  p r e f e r e n c e s ,  e x c e p t  t h a t  t h e  " d o n ' t
k n o w "  g r o u p  w a s  l e s s  l i k e l y  t o  u s e  t h e  p h o n e  c a l l .

T h e  b o t t o m  p a r t  o f  F i g u r e  5 - 4  i l l u s t r a t e s  t h e  r e s p o n s e s  t o  t h e  s a m e  q u e s -
t ions  bu t  compares  homeowners  l i v ing  in  the  *B inghamton s t ra tum wi th  those  in
a l l  t h e  o t h e r  s t r a t a .  W e  a r e  i n t e r e s t e d  i n  t h e  B i n g h a m t o n  a r e a  b e c a u s e  i t s
r e s i d e n t s  h a d  t h e  h i g h e s t  r e a d i n g s  a n d  m i g h t  p r o v i d e  a  s u f f i c i e n t  c o n c e n t r a -
t i o n  o f  r e s p o n d e n t s  t o  p e r m i t  o r g a n i z i n g  a  t o w n  m e e t i n g  o r  s o m e  o t h e r  g r o u p -
r e l a t e d  m e c h a n i s m  f o r  c o m m u n i c a t i n g  r a d o n  r i s k  i n f o r m a t i o n .  T h e  r e s u l t s  s h o w
t h a t  4 2  p e r c e n t  o f  t h e  h o m e o w n e r s  i n  t h e  B i n g h a m t o n  s t r a t u m  w o u l d  b e  l i k e l y  t o
a t t e n d  a  t o w n  m e e t i n g  t h a t  i n c l u d e d  a  p a n e l  o f  e x p e r t s .  T h i s  w a s  a b o u t  5  p e r -
c e n t  h i g h e r  t h a n  t h e  o t h e r  s t r a t a  b u t  s t i l l  c o n s i d e r a b l y  b e l o w  t h e  s u p p o r t  f o r
l o n g e r  i n f o r m a t i o n  b r o c h u r e s .  O n  t h e  w h o l e ,  t h e  h o m e o w n e r s  i n  t h e  B i n g h a m t o n
s t ra tum pre fe r  abou t  the  same radon  commun ica t ion  sources  as  the i r  coun te r -
p a r t s  i n  o t h e r  s t r a t a .
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Figure 5-2. Sources of additional radon information used.
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Figure 5-3. People with whom New York homeowners discussed
their radon readings.
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Figure 5-4. Alternative delivery vehicles for additional radon information.
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F i g u r e  5 - 5  s h o w s  t h e  s a m e  i n f o r m a t i o n  c l a s s i f i e d  b y  t h e  t y p e  o f  i n f o r m a -
t i o n  t h e  h o m e o w n e r s  r e c e i v e d ,  O n c e  a g a i n  t h e  p e o p l e  w h o  r e c e i v e d  o n l y  t h e
f a c t  s h e e t  w o u l d  b e  m u c h  m o r e  l i k e l y  t o  u s e  a  l o n g e r  b r o c h u r e  o n  r a d o n  r i s k  o r
m i t i g a t i o n .  A l m o s t  t h r e e - f o u r t h s  o f  t h e s e  h o m e o w n e r s  w o u l d  b e  l i k e l y  t o  u s e
e i t h e r  t y p e  o f  b r o c h u r e .  F o r  t h e  r i s k  b r o c h u r e ,  t h e  n e x t  h i g h e s t  g r o u p
(63  percen t )  were  homeowners  rece iv ing  the  command-qua l i ta t i ve  b rochure ;  on ly
54  percen t  o f  the  homeowners  rece iv ing  the  command-quan t i ta t i ve  b rochure  were
l i k e l y  t o  w a n t  a  l o n g e r  r i s k  b r o c h u r e .  A c r o s s  a l l  t h e  d e l i v e r y  v e h i c l e s ,  t h e
town meet ing  had  the  leas t  suppor t ,  even  among the  fac t -shee t  g roup . F i g u r e
5 - 6  p r e s e n t s  t h e s e  r e s p o n s e s  g r o u p e d  a c c o r d i n g  t o  t h e  r a d o n  l e v e l :  T h e
r e s u l t s  a r e  s i m i l a r  t o  t h o s e  f o r  t h e  t y p e  o f  i n f o r m a t i o n .  H o m e o w n e r s  w i t h
r a d o n  l e v e l s  a b o v e  2 0  p i c o c u r i e s  s h o w  a  s l i g h t  p r e f e r e n c e  f o r  a  p h o n e  c a l l
f r o m  a  S t a t e  A g e n c y ,  a l o n g  w i t h  a  p r e f e r e n c e  f o r  l o n g e r  r i s k  a n d  m i t i g a t i o n
b r o c h u r e s .  E v e n  f o r  t h i s  h i g h e r  r i s k  g r o u p ,  h o w e v e r ,  o n l y  5 4 . 5  p e r c e n t  s t a t e d
t h e y  w o u l d  b e  l i k e l y ,  o r  v e r y  l i k e l y ,  t o  u s e  t h e  c o m m u n i c a t i o n  c h a n n e l .

W e  a g a i n  u s e d  t h e  p r o b i t  e s t i m a t o r  t o  f u r t h e r  e x a m i n e  t h e  l i k e l i h o o d  t h a t
homeowners in the NYSERDA monitor ing group would use longer brochures on
e i t h e r  r a d o n  r i s k s  o r  r a d o n  m i t i g a t i o n .  T a b l e  5 - 1  d e s c r i b e s  t h e  v a r i a b l e s
u s e d  i n  t h e s e  m o d e l s ,  a n d  T a b l e  5 - 7  s h o w s  t h e  r e s u l t s  f o r  a  l o n g e r  b r o c h u r e  o n
r a d o n  r i s k s  a n d  a  l o n g e r  o n e  o n  r e d u c i n g  r a d o n  l e v e l s  i n  t h e  h o m e .  F o r  t h e s e
mode ls ,  we ass igned a  “1 ”  to  homeowners  who sa id  they  wou ld  very  l i ke ly  o r
l i k e l y  u s e  t h e  l o n g e r  b r o c h u r e  a n d  a  “ 0 ”  t o  a l l  t h e  o t h e r  r e s p o n s e s  ( i n c l u d i n g
“ d o n ' t  k n o w s ” ) .

l i k e l i h o o d  o f  u s i n g  l o n g e r  b r o c h u r e s ,  w e  u s e d  q u a l i t a t i v e  v a r i a b l e s  f o r  e a c h
t y p e  o f  b r o c h u r e .  E a c h  q u a l i t a t i v e  v a r i a b l e ’ s  c o e f f i c i e n t  i n d i c a t e s  t h e  r e l a -
t i v e  e f f e c t  o n  u s e  i n  c o m p a r i s o n  w i t h  t h e  f a c t  s h e e t .  T h e  r e s u l t s  s h o w  t h a t

T o  e v a l u a t e  t h e  p o t e n t i a l  e f f e c t  o f  t h e  v a r i o u s  r a d o n  b r o c h u r e s  o n  t h e

t h e  h o m e o w n e r s  r e c e i v i n g  a n y  o f  t h e  b r o c h u r e s  a r e  m u c h  l e s s  l i k e l y  t o  u s e  a
l o n g e r  r i s k  b r o c h u r e .  H o m e o w n e r s  r e c e i v i n g  t h e  c o m m a n d / q u a n t i t a t i v e  b r o c h u r e
a r e  t h e  l e a s t  l i k e l y ,  f o l l o w e d  b y  t h o s e  r e c e i v i n g  t h e  E P A  C i t i z e n ' s  G u i d e . *
T h e  f a c t - s h e e t  g r o u p ’ s  d e s i r e  f o r  m o r e  i n f o r m a t i o n  i s  c o n s i s t e n t  w i t h  t h e
C h a p t e r  4  r e s u l t s .  T a b l e  5 - 7  s h o w s  t h a t  t h e s e  c o n c e r n s  c a r r y  o v e r  i n  t h e i r
d e s i r e  f o r  m o r e  i n f o r m a t i o n  o n  r a d o n  r i s k s .

I n  d e v e l o p i n g  t h e  e x p e r i m e n t a l  r a d o n  b r o c h u r e s ,  w e  c o n s i d e r e d  w h e t h e r  t h e
brochures  had  enough in fo rmat ion  on  r i sks ,  espec ia l l y  fo r  homeowners  who
e x p e r i e n c e d  h i g h  r a d o n  l e v e l s  i n  t h e  h o m e s .  T h e  r e s u l t s  i n  T a b l e  5 - 7  s h o w
t h a t  t h e r e  i s  n o  s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  t h e  l e v e l  o f  r a d o n  i n  p e o -
p l e ’ s  h o m e s  a n d  t h e i r  l i k e l i h o o d  o f  w a n t i n g  m o r e  i n f o r m a t i o n  a b o u t  r a d o n
r i s k s .

P e r s o n a l  c h a r a c t e r i s t i c s  a n d  a t t i t u d e s  a l s o  a f f e c t e d  t h e  l i k e l i h o o d  o f
p e o p l e  w a n t i n g  m o r e  i n f o r m a t i o n  o n  r a d o n  r i s k s .  T a b l e  5 - 7  i n d i c a t e s  t h a t
o l d e r  p e o p l e  w e r e  l e s s  l i k e l y  t o  w a n t  m o r e  i n f o r m a t i o n  a b o u t  r a d o n  r i s k s .
T h e s e  f i n d i n g s  a r e  f u r t h e r  s u p p o r t  f o r  e x a m i n i n g  w h e t h e r  t h i s  i s  a  r a t i o n a l

* A n  a p p r o x i m a t e  s t a t i s t i c a l  t e s t  c a n  b e  p e r f o r m e d  b y  c o m p a r i n g  t h e  c o e f -
ficients. The more proper test would examine covariances between variables.
See Kmenta  [1986] .  G iven  the  independence in  ass ign ing  homeowners
p o i n t ,  t h e s e  t e s t  r e s u l t s  t h a t  i g n o r e  t h e s e  c o v a r i a n c e s  a r e  u n l i k e l y  t o  d i f f e r
f r o m  t h o s e  t h a t  i n c l u d e  t h e m .

t o  a  d e s i g n

5 - 2 0
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Figure 5-5. Alternative delivery vehicles for additional radon information by version.
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Figure 5-6. Preferences for communication channels by radon reading.



TABLE 5-7. WHO IS LIKELY TO USE LONGER BROCHURES: PROBIT RESULTS 

Independent 
variables 

Longer Longer 
risk mitigation 

brochure brochure 

INTERCEPT 1.4262 1.1836 

ww (5.001) 

RADON -0.0062 0.0017 
(-0.561) (0.154) 

'AGE -0.0165 -0.0115 
(-7.218) (- 5.090) 

EDUCATION -0.0246 - 0.0229 
(-1.798) (-1.891) 

COQUANT -0.6005 -0.5010 
(-4.275) (-3.608) 

COQUAL -0.4464 -0.4746 
(-3.177) ( - 3.353) 

CAQUANT -0.4657 -0.4385 
j-3.355) (-3.218) 

CAQUAL -0.4601 -0.5385 
(-3.181) t-3.827) 

EPA -0.5103 -0.3402 
(-3.507) (-2.331) 

DOCTOR 0.3369 0.2274 
(4.638) (3.146) 

TIME READING 0.0039 o.od19 

w37-l (1.171) 

HEAR 0.1465 0.0908 
(2.278) (1.419) 

WAIT 0.0235 0.0715 
(0.285) (0.875) 

UNDLIFRISK 0.0003 - 
(0.202) - 

UNDLIFMITIG - 0.1583 
(1.516) 

n 1,730 1,730 

Log u -1,064.8 -1,076.5 

X2 120.94 63.395 
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r e s p o n s e  g i v e n  t h e i r  p e r s o n a l  c i r c u m s t a n c e s  o r  t h a t  t h i s  r e l a t i o n s h i p  s u g g e s t s
t h a t  m e r e l y  p r o v i d i n g  o l d e r  p e o p l e  w i t h  m o r e  i n f o r m a t i o n  w i l l  n o t  b e  e f f e c -
t i v e .  I n  t h e  l a t t e r  c a s e ,  a  m o r e  d i r e c t  p r o g r a m ,  p e r h a p s  w i t h  p e r s o n a l  c o u n -
s e l i n g  o r  i n f o r m a t i o n  t a i l o r e d  t o  t h e i r  c o n c e r n s ,  m a y  b e  n e e d e d  t o  e n h a n c e  t h e
e f f e c t i v e n e s s  o f  r i s k  c o m m u n i c a t i o n  w i t h  o l d e r  p e o p l e .

Homeowners who had read or heard about radon in the basel ine survey are
m o r e  l i k e l y  t o  u s e  a  l o n g e r  b r o c h u r e  o n  r a d o n  r i s k s .  P e o p l e  w h o  s p e n t  a
l o n g e r  t i m e  r e a d i n g  t h e  c u r r e n t  m a t e r i a l s  a l s o  a r e  m o r e  l i k e l y  t o  u s e  a  l o n g e r
r i s k  b r o c h u r e .  T h i s  v a r i a b l e  c o u l d  b e  a  p r o x y  f o r  p e o p l e  w h o  h a d  d i f f i c u l t y
i n t e r p r e t i n g  t h e i r  r e s u l t s .  T h e  n e g a t i v e  s i g n  f o r  t h e  e d u c a t i o n  v a r i a b l e
s u g g e s t s  m o r e  e d u c a t e d  p e o p l e  a r e  l e s s  l i k e l y  t o  u s e  a  l o n g e r  b r o c h u r e ,  b u t
t h e  r e l a t i o n s h i p  w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .

T h e  m o s t  s i g n i f i c a n t  a t t i t u d i n a l  v a r i a b l e ,  w h e t h e r  o r  n o t  s o m e o n e  u s u a l l y
asks  the i r  phys ic ian  hea l th  ques t ions  (DOCTOR) ,  shows these  peop le  a re  more
l i k e l y  t o  u s e  a  l o n g e r  b r o c h u r e  o n  r a d o n  r i s k s .  A g a i n ,  t h i s  r e l a t i o n s h i p
r e i n f o r c e s  o u r  e a r l i e r  f i n d i n g s  o n  t h e  i n f l u e n c e  o f  p e r s o n a l  c h a r a c t e r i s t i c s .
Overa l l ,  ou r  resu l t s  show tha t  peop le  who  a re  more  aware  abou t  radon ,  who
s p e n t  a  l o n g e r  t i m e  r e a d i n g  t h e i r  c u r r e n t  b r o c h u r e s ,  a n d  w h o  r e g u l a r l y  q u e s -
t i o n  t h e i r  p h y s i c i a n s  a b o u t  h e a l t h  a r e  m o r e  l i k e l y  t o  w a n t  a  l o n g e r  b r o c h u r e
o n  r a d o n  r i s k s .  T h e  s e c o n d  c o l u m n  i n  T a b l e  5 - 7  i n d i c a t e s  s i m i l a r  r e s u l t s  f o r
t h e  f a c t o r s  i n f l u e n c i n g  t h e  l i k e l i h o o d  a  r e s p o n d e n t  w o u l d  u s e  a  l o n g e r  m i t i g a -
t i o n  b r o c h u r e .  T h e  p r i m a r y  d i f f e r e n c e s  a r e  t h e  i n s i g n i f i c a n t  e s t i m a t e s  f o r
v a r i a b l e s  a s s o c i a t e d  w i t h  h a v i n g  h e a r d  o f  r a d o n  p r i o r  t o  t h e  b a s e l i n e  s u r v e y
a n d  w i t h  t h e  t i m e  s p e n t  r e a d i n g  t h e  m a t e r i a l s .

5.5 CONCLUSIONS

T h e  w i l l i n g n e s s  t o  p a y  f o r  t h e  s e r v i c e s ’ o f  a  r a d o n  d i a g n o s t i -
c i a n  a m o n g  t h o s e  s t a t i n g  a  p u r c h a s e  i n t e n t i o n ,  g i v e n  t h e  f e e
they  were  o f fe red ,  ranged  f rom $75  to  $170 ,  wh i le  those  who
were  nonpurchasers  a t  p roposed fees  had  been w i l l i ng  to  pay
e s t i m a t e s  r a n g i n g  f r o m  $ 4 5  t o  $ 1 2 5 .  T h e  p r o b i t  m o d e l s ’  e s t i -
m a t e s  w e r e  r e m a r k a b l y  s t a b l e  a n d  r o b u s t  t o  a l t e r n a t i v e  s p e c i f i -
c a t i o n s .

The  p rob i t  resu l t s  showed h igher  income homeowners  more  l i ke ly
p u r c h a s e  t h e  s e r v i c e  w i t h  t h e  i n t e n t  t o  p u r c h a s e

m a t e s  f o r  t h e  d e m a n d  f o r  a  d i a g n o s t i c i a n ’ s  s e r v i c e s  s h o w s  t h e  p o t e n t i a l  f o r
u s i n g  c a r e f u l l y  f r a m e d  h y p o t h e t i c a l  q u e s t i o n s  t o  e x p l o r e  p o t e n t i a l  m a r k e t
demands.

T h i s  c h a p t e r  u s e d  e c o n o m i c  m o d e l s  a n d  d e s c r i p t i v e  s t a t i s t i c s  t o  e x p l o r e
h o m e o w n e r s ’  d e m a n d  f o r  r a d o n  i n f o r m a t i o n .  U s i n g  t h e  d a t a  f r o m  t h e  b a s e l i n e
a n d  f o l l o w u p  s u r v e y s ,  w e  h a v e  e v a l u a t e d  t h e  l i k e l i h o o d  t h a t  p e o p l e  w o u l d  u s e
v a r i o u s  c o m m u n i c a t i o n  s o u r c e s ,  a s  w e l l  a s  t h e i r ,  i n t e n t i o n s  a b o u t  p u r c h a s i n g
t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n .  T h e  r e l a t i v e  s t a b i l i t y  o f  t h e  e s t i -

declining as the offer price increased.   Both the findings are
c o n s i s t e n t  w i t h  e c o n o m i c  t h e o r y .

t o  i n t e n d  t o

T h e  i m p o r t a n t  f i n d i n g s  o f  t h i s  c h a p t e r  i n c l u d e :
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P e o p l e  w h o  r e c e i v e d  o n l y  t h e  f a c t  s h e e t  w e r e  s i g n i f i c a n t l y  m o r e
w i l l i n g  t o  d e m a n d  t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n  t h a n
t h o s e  r e c e i v i n g  o n e  o f  t h e  f i v e  i n f o r m a t i o n  b r o c h u r e s .  T h e y
a l s o  w e r e  m o r e  l i k e l y  t o  a s k  f o r  m o r e  i n f o r m a t i o n  o n  r i s k  a n d
o n  m i t i g a t i o n .

None of  the r isk communicat ion channels we have evaluated seems
t o  w o r k  f o r  o l d e r  p e o p l e .  T h e y  w e r e  l e s s  l i k e l y  t o  i n t e n d  t o
p u r c h a s e  t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n  a n d  l e s s  l i k e l y
t o  u s e  a d d i t i o n a l  i n f o r m a t i o n  b r o c h u r e s  o n  e i t h e r  r a d o n  r i s k s
o r  m i t i g a t i o n .  B e c a u s e  o l d e r  p e o p l e  e x p e r i e n c e d  p r o b l e m s  i n
e v a l u a t i n g  t h e i r  r i s k s  ( s e e  C h a p t e r  4 ) ,  i t  i s  i m p o r t a n t  t o
d e t e r m i n e  w h e t h e r  t h e s e  r e s p o n s e s  t o  t h e  d i a g n o s t i c  s e r v i c e s
a r e  a  r a t i o n a l  r e s p o n s e ,  g i v e n  t h e i r  c i r c u m s t a n c e s  o r  a  r e f l e c -
t i o n  o f  t h e  n e e d  t o  f i n d  a  m o r e  e f f e c t i v e  s o u r c e  f o r
c o m m u n i c a t i n g  r i s k  i n f o r m a t i o n  t o  t h e m .

R e c e i v i n g  t h e  r i s k  i n f o r m a t i o n  a s  p a r t  o f  t h i s  r i s k  c o m m u n i c a -
t i on  p ro jec t  has  he lped  peop le  who  d id  no t  have  a  c lea r  commu-
n i c a t i o n s  s o u r c e  i n  m i n d  b e f o r e  g e t t i n g  r a d o n  i n f o r m a t i o n .
They  showed no  d i f fe rences  w i th  whom they  d iscuss  radon r i sks
o r  i n  t h e  s o u r c e s  t h e y  w o u l d  c o n t a c t  f o r  m o r e  r a d o n  i n f o r m a -
t i o n .  H o m e o w n e r s  a l s o  d i d  n o t  f i n d  i t  n e c e s s a r y  t o  s e e k  a d d i -
t i ona l  in fo rmat ion  f rom NYSERDA,  o ther  government  agenc ies ,  o r
p u b l i c  o f f i c i a l s .  L e s s  t h a n  1  p e r c e n t  c o n t a c t e d  t h e s e  g r o u p s
a f t e r  r e c e i v i n g  t h e i r  i n f o r m a t i o n .

Less than 1 percent.  of  the homeowners contacted a government
A g e n c y  o r  p u b l i c  o f f i c i a l  a f t e r  r e c e i v i n g  t h e i r  r a d o n  r e a d i n g s
a n d  i n f o r m a t i o n  m a t e r i a l s .  T h i s  i m p l i e s  t h a t  t h e  N Y S E R D A
i n f o r m a t i o n  p r o g r a m  e f f e c t i v e l y  r e d u c e d  t h e  n e e d  f o r  m o r e
i n f o r m a t i o n  f r o m  g o v e r n m e n t a l  s o u r c e s .  N e v e r t h e l e s s ,  h o m e -
o w n e r s  i n  N e w  Y o r k  a r e  n o t  l i k e l y  t o  k n o w  w h i c h  A g e n c i e s  t o
t u r n  t o  f o r  m o r e  i n f o r m a t i o n  a b o u t  r a d o n .  L e s s  t h a n  8  p e r c e n t
w o u l d  h a v e  t u r n e d  t o  t h e  r i g h t  a g e n c y .

Peop le  use  in fo rma l  commun ica t i on  channe ls  more  than  fo rma l
o n e s  t o  f i n d  o u t  m o r e  a b o u t  r a d o n .  W h e n  t h e y  d i s c u s s e d  t h e i r
r a d o n  r e s u l t s ,  i t  w a s  m o r e  l i k e l y  t o  b e  w i t h  f a m i l y  m e m b e r s ,
f r i e n d s ,  r e l a t i v e s ,  a n d  n e i g h b o r s .

Homeowners  in  the  mon i to red  sample  favor  p r in ted  b rochures  over
o ther  commun ica t ion  channe ls .  On ly  homeowners  w i th  h igh  radon
l e v e l s  s t a t e d  a  p r e f e r e n c e  f o r  a  p h o n e  c a l l  f r o m  a  S t a t e
A g e n c y ,  b u t  e v e n  w i t h  t h i s  g r o u p  t h e  p r e f e r e n c e  w a s  s l i g h t .
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O v e r a l l  t h e  r a d o n  d i a g n o s t i c i a n  m a y  o f f e r  s o m e  p r o m i s e  a s  a  v e h i c l e  f o r
d e l i v e r i n g  r a d o n  i n f o r m a t i o n .  S u c h  s e r v i c e s  w o u l d  n o t  b e  a  p a n a c e a .  M o r e
t a r g e t e d  i n f o r m a t i o n ,  p e r h a p s  t h r o u g h  a  c o n v e n t i o n a l  c h a n n e l  ( t h e  C o u n c i l  o n
A g i n g  o r  A m e r i c a n  A s s o c i a t i o n  o f  R e t i r e d  P e r s o n s )  m a y  w e l l  o f f e r  t h e  b e s t
p o t e n t i a l  f o r  h e l p i n g  o l d e r  c i t i z e n s  u n d e r s t a n d  t h e i r  r i s k s  f r o m  r a d o n .  G e n -
e ra l l y ,  p r in ted  med ia  appear  to  be  the  ma in  channe l  p re fe r red  by  homeowners
p a r t i c i p a t i n g  i n  t h e  m e a s u r e m e n t  s t u d y .  T h i s  i m p l i e s  t h a t  o u r  i n i t i a l  f o c u s
o n  t h e  b r o c h u r e s  h a s  b e e n  w e l l  p l a c e d .  A s  w e  d i s c u s s  i n  t h e  n e x t  c h a p t e r ,
E P A ’ s  b r o a d e r  r i s k  c o m m u n i c a t i o n  n e e d s  - -  e . g . ,  g e t t i n g  p e o p l e  t o  t e s t  t h e i r
homes  - -  may  requ i re  more  innova t i ve  approaches  us ing  mu l t ip le  channe ls .
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CHAPTER 6

THE OVERALL EFFECTIVENESS OF THE NYSERDA RISK COMMUNICATION PROGRAM
AND FUTURE RESEARCH ISSUES

6.1 INTRODUCTION

T h e  o v e r a l l  e v a l u a t i o n  o f  e f f e c t i v e n e s s  c o n s i s t s  o f  t w o  p a r t s .  P a r t  1
e v a l u a t e s  t h e  c o n s i s t e n c y  b e t w e e n  p e r c e i v e d  a n d  t e c h n i c a l  r i s k  e s t i m a t e s ,
a d d r e s s i n g  R u s s e l I ‘ s  [ 1 9 8 6 ]  q u e s t i o n ,  “ D o  t h e  r i g h t  p e o p l e  w o r r y  a n d  t h e
o t h e r s  s t o p ? ”  P a r t  2  c o n s i d e r s  t h e  f i n d i n g s  o f  t h e  t h r e e  p r e v i o u s  c h a p t e r s  o n
l e a r n i n g ,  r i s k  p e r c e p t i o n  f o r m a t i o n ,  a n d  t h e  d e m a n d  f o r  i n f o r m a t i o n  t o  a d d r e s s
the  ques t ion ,  “Wh ich  b rochure  was  bes t? ”

T h i s  e f f e c t i v e n e s s  e v a l u a t i o n  i s  b a s e d  o n  a  s t u d y  t h a t  i s  u n i q u e  a s  a
s o c i a l  s c i e n c e  e x p e r i m e n t  i n v o l v i n g  h o u s e h o l d s ’  r e s p o n s e s  t o  r i s k .  A t  t h e
s a m e  t i m e ,  i t s  a c t i v i t i e s  a r e  p a r t  o f  a n  a c t u a l  r i s k  c o m m u n i c a t i o n  p r o g r a m  i n
wh ich  NYSERDA (and EPA to  the  ex ten t  the  mater ia ls  c i te  EPA r isk  es t imates  and
a c t i o n  g u i d e l i n e s )  i s  d e l i v e r i n g  i n f o r m a t i o n  t o  2 , 3 0 0  h o m e o w n e r s  a b o u t  t h e i r
r a d o n  e x p o s u r e s  a n d  w h a t  t h e s e  e x p o s u r e s  m e a n .  T h e  p o t e n t i a l  p u b l i c  h e a l t h
i m p l i c a t i o n s  o f  t h i s  s e c o n d  f u n c t i o n  o f  t h e  r e s e a r c h  l e d  u s  t o  e v a l u a t e  t h e
p r o g r a m ’ s  e f f e c t i v e n e s s  o n  t h e  b a s i s  o f  d a t a  a v a i l a b l e  n o w .  F r o m  t h e  p e r s p e c -
t i v e  o f  a  r e s e a r c h  p r o j e c t ,  i t  w o u l d  b e  b e t t e r  t o  w a i t  u n t i l  a l l  t h e  d a t a  a r e
a v a i l a b l e .  H o w e v e r ,  i n t e r i m  r e s u l t s  c o u l d  s i g n a l  s h o r t c o m i n g s  i n  t h e  r i s k
communica t ion  aspec ts  o f  NYSERDA’s  s tudy .  Such  shor tcomings  cou ld  be
addressed  be fo re  send ing  the  annua l  radon  read ings  to  homeowners ,  enab l ing
NYSERDA to  min im ize  po ten t ia l  m isunders tand ing  o f  the  read ings  and  the i r
i n t e r p r e t a t i o n s .

O u r  e v a l u a t i o n  o f  e f f e c t i v e n e s s  i s  t h e r e f o r e  a  “ m i d - c o u r s e ”  a p p r a i s a l .
T h e r e  a r e  t w o  r e a s o n s  f o r  t h i s  c h a r a c t e r i z a t i o n .  F i r s t ,  i t  i s  b a s e d  o n l y  o n
what  househo lds  lea rned  abou t  radon  and  i t s  r i sks  and  on  how househo lds  fo rmed
r i s k  p e r c e p t i o n s .  W e  d o  n o t  k n o w  y e t  w h a t  t h o s e  a t  h i g h  r i s k s  w i l l  d o  a b o u t
t h e m .  N o r  d o  w e  k n o w  w h e t h e r  t h o s e  w i t h  l o w  r i s k s  w i l l  w o r r y  a n d  u n d e r t a k e
m i t i g a t i n g  e x p e n d i t u r e s  t h a t  a r e  u n w a r r a n t e d .  S e c o n d ,  t h e  r i s k  c o m m u n i c a t i o n
p r o g r a m  i s  n o t  f i n i s h e d .  T h e  h o m e o w n e r s  k n o w  t h e y  a r e  t o  r e c e i v e  m o r e  i n f o r -
m a t i o n .  T h e  b r o c h u r e s  e n c o u r a g e d  a l l  b u t  t h o s e  w i t h  v e r y  h i g h  r a d o n  r e a d i n g s
t o  p o s t p o n e  e x p e n s i v e  m i t i g a t i o n  d e c i s i o n s  u n t i l  t h e y  r e c e i v e d  t h e i r  a d d i -
t i o n a l  r e a d i n g s .  A  f i n a l  e v a l u a t i o n  c a n  b e  m a d e  o n l y  a f t e r  t h e  p r o c e s s  o f
d e l i v e r i n g  t h e  i n f o r m a t i o n  i s  c o m p l e t e d .  T h e  m i d - c o u r s e  a p p r a i s a l  i s  a  s u g -
g e s t i v e  e v a l u a t i o n  o f  s o m e  a s p e c t s  o f  t h e  p e r f o r m a n c e  o f  t h i s  i n f o r m a t i o n
p r o g r a m ,  b u t  n o t  c o n c l u s i v e .
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6.2  CONSISTENCY BETWEEN PERCEIVED AND TECHNICAL RISK ESTIMATES

O u r  f i r s t  e v a l u a t i o n  o f  t h e  o v e r a l l  e f f e c t i v e n e s s  o f  t h e  N Y S E R D A  r i s k
commun ica t ion  p rogram cons iders  whether  the  p rogram ach ieved  cons is tency
b e t w e e n  h o m e o w n e r s ’  p e r c e i v e d  r i s k s  a n d  t h e i r  a c t u a l  r i s k s  f r o m  r a d o n .  T h i s
e v a l u a t i o n  u s e s  t h e  r e p o r t e d  r i s k  p e r c e p t i o n s  i n f o r m a t i o n  a n d  t e c h n i c a l  e s t i -
m a t e s  o f  t h e  a c t u a l  r i s k s .

T h e  f i r s t  s t e p  i n  t h e  e v a l u a t i o n  i s  t o  d e v e l o p  e s t i m a t e s  o f  t h e  a c t u a l
r i s k s  e a c h  h o u s e h o l d  i s  e x p e r i e n c i n g  f r o m  t h e  r a d o n  i n  t h e i r  h o m e s .  ( H e r e -
a f t e r ,  w e  u s e  t h e  t e r m  t e c h n i c a l  r i s k  e s t i m a t e s . )  I d e a l l y ,  s u c h  e s t i m a t e s
wou ld  be  based  on  a  de ta i led  dose- response  mode l  tha t  i nc ludes  the  leve l  o f
r a d o n  e x p o s u r e  a s  w e l l  a s  o t h e r  a c t i v i t i e s  ( e . g . ,  s m o k i n g )  t h a t  m i g h t  i n f l u -
e n c e  r i s k s . *  S u c h  s t u d i e s  a r e  o n l y  n o w  g e t t i n g  u n d e r w a y .  S t u d i e s  o f  o t h e r
r i s k s  h a v e  u s e d  a v e r a g e s  o f  e x p e r t s ’  j u d g m e n t s  o r  t h e  a v e r a g e  f r e q u e n c y  t h a t
c e r t a i n  e v e n t s  o c c u r  ( e . g . ,  d e a t h s  f r o m  a u t o m o b i l e  a c c i d e n t s  o r  p l a n e
c r a s h e s ) .  S l o v i c ,  F i s c h h o f f ,  a n d  L i c h t e n s t e i n  [ 1 9 8 0 ]  a n d  F i s c h h o f f  e t  a l .
[ 1 9 7 8 ]  h a v e  u s e d  t h e  l a t t e r  r o u t e  i n  t h e i r  c o m p a r i s o n s  o f  t e c h n i c a l  r i s k  e s t i -
m a t e s  w i t h  a v e r a g e  r i s k  p e r c e p t i o n s .

I n  t h i s  s t u d y ,  w e  h a v e  u s e d  t h e  i n c r e m e n t  o f  l i f e t i m e  r i s k  e s t i m a t e s
deve loped by  the  EPA Of f i ce  o f  Rad ia t ion  Programs tha t  vary  by  the  leve l  o f
e x p o s u r e  t o  r a d o n  a n d  t h e  l e n g t h  o f  e x p o s u r e  p e r i o d .  E q u a t i o n  ( 6 . 1 )  u s e s
t h e s e  d a t a  t o  e s t i m a t e  t h e  r e l a t i o n s h i p  i m p l i e d  b y  t h e s e  e s t i m a t e s  a n d  t h e
l e v e l  a n d  d u r a t i o n  o f  e x p o s u r e .  U s i n g  t h e  l o g  o f  t h e s e  v a r i a b l e s  p r o v i d e s  a
t i g h t  f i t  o f  t h e  m o d e l  t o . t h e  d a t a ,  a s  e v i d e n c e d  b y  t h e  h i g h  R2. T h e  h i g h
t - r a t i o s  i n  p a r e n t h e s e s  b e l o w  t h e  e s t i m a t e d  p a r a m e t e r s  p r o v i d e  a  g a u g e  o f  h o w
w e l l  t h i s  m o d e l  p e r f o r m s  a s  a  s t a t i s t i c a l  s u m m a r y  o f  t h e  E P A  m o d e l .

log (TRISK) = -8.739 + .918 log (years) + .958 log (RADON)

( - 1 1 2 . 1 1 1 )  ( 4 9 . 3 0 9 ) (46 .923)
(6 -1 )

R2 =  . 9 8 9

s  =  . 2 1 0 .

W e  u s e d  t h i s  m o d e l  t o  e s t i m a t e  e a c h  r e s p o n d e n t ’ s  i n c r e m e n t  t o  h i s  l i f e -
t i m e  r i s k  o f  p r e m a t u r e  d e a t h  f r o m  l u n g  c a n c e r  c a u s e d  b y  r a d o n .  W e  e s t i m a t e d
t w o  r i s k  m e a s u r e s  t h a t  d i f f e r  b y  t h e  a s s u m e d  d u r a t i o n  o f  t h e  e x p o s u r e .  T h e
f i r s t  m e a s u r e ,  d e s i g n a t e d  t h e  “ c u r r e n t  r i s k  e s t i m a t e , ”  u s e s  t h e  n u m b e r  o f
y e a r s  t h e  h o u s e h o l d  r e p o r t e d  t h e y  h a d  l i v e d  i n  t h e i r  h o m e  t o  a p p r o x i m a t e  t h e
d u r a t i o n  o f  e x p o s u r e .  I t  r e f l e c t s  o n l y  t h e  t i m e  t h e y  h a v e  b e e n  e x p o s e d  a s  o f
t h e  d a t e  o f  t h e i r  i n t e r v i e w s .  I t  d o e s  n o t  r e f l e c t  t h e i r  p l a n s  t o  s t a y  i n  t h e

*Th is  wou ld  requ i re  a  comp le te  d ia ry  o f  how much  t ime  each  responden t
s p e n t  i n  e a c h  s e c t i o n  o f  t h e  h o u s e ,  a l o n g  w i t h  r a d o n  r e a d i n g s  f o r  e a c h  o f
t h e s e  a r e a s .  W e  a l s o  w o u l d  n e e d  t o  a l l o w  f o r  p o t e n t i a l l y  s y n e r g i s t i c  r e l a -
t i o n s h i p s  a m o n g  a n  i n d i v i d u a l ’ s  o t h e r  a c t i v i t i e s .
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c u r r e n t  h o m e .  T h e  s e c o n d ,  d e s i g n a t e d  t h e  “ p o t e n t i a l  r i s k  e s t i m a t e , ”  a d d s  a n
e s t i m a t e  o f  a n t i c i p a t e d  f u t u r e  e x p o s u r e  t o  t h e  t i m e  u s e d  f o r  t h e  c u r r e n t  r i s k
e s t i m a t e .  T h i s  t i m e  e s t i m a t e  c o r r e s p o n d s  t o  t h e  r e m a i n i n g  l i f e  e x p e c t a n c y  f o r
e a c h  i n d i v i d u a l .  T o  c a l c u l a t e  r e m a i n i n g  l i f e  e x p e c t a n c y ,  w e  a s s i g n e d  e a c h
r e s p o n d e n t  a  l i f e  e x p e c t a n c y  b a s e d  o n  s e x  a n d  c u r r e n t  a g e .  T h u s ,  t h e  p o t e n -
t i a l  r i s k  e s t i m a t e  a s s u m e s  t h e y  w o u l d  s p e n d  t h e  r e s t  o f  t h e i r  l i v e s  i n  t h e i r
c u r r e n t  h o m e s  ( o r  o n e  l e a d i n g  t o  s i m i l a r  r a d o n  e x p o s u r e ) .

O u r  t e c h n i c a l  r i s k  e s t i m a t e s  a r e  p r e l i m i n a r y  i n  t w o  r e s p e c t s .  F i r s t ,
they  assume the  househo lds  cor respond to  the  behav io ra l  assumpt ions  inheren t
i n  t h e  E P A  r i s k  a s s e s s m e n t  m o d e l .  S e c o n d ,  t h e  e s t i m a t e s  d o  n o t  r e f l e c t  a c t u a l
exposure  pa t te rns  fo r  the  househo ld .  The  NYSERDA measurement  s tudy  co l lec ted
d e t a i l e d  d a t a  o n  v a r i a b l e s  t h a t  c o u l d  a f f e c t  e x p o s u r e ,  b u t  t h e s e  w e r e  n o t
a v a i l a b l e  i n  t i m e  f o r  t h i s  m i d - c o u r s e  a p p r a i s a l .

6 . 2 . 1  C o m p a r i s o n  1 :  P e r c e i v e d  R i s k  M e s s a g e s  a n d  T e c h n i c a l  R i s k s

O u r  f i r s t  c o m p a r i s o n  w i t h  t h e  t e c h n i c a l  r i s k  e s t i m a t e s  v i e w s  r i s k  p e r c e p -
t i o n  a s  a  b e h a v i o r a l  p r o c e s s .  I n d i v i d u a l s  r e c e i v e d  t h e  r i s k  i n f o r m a t i o n  ( b r o -
c h u r e s  a n d  r a d o n  r e a d i n g s )  a n d  u s e d  i t  t o ’ u p d a t e  t h e i r  p r i o r  a s s e s s m e n t s  o f
t h e i r  r i s k s .  I f  t h e  i n f o r m a t i o n  p o l i c y ’ s  p r i m a r y  g o a l  i s  t o  c o m m u n i c a t e
i n f o r m a t i o n  o n  t h e  r i s k  f r o m  r a d o n  e x p o s u r e ,  t h e n  t h e  r e l e v a n t  b a s i s  f o r  m e a s -
u r i n g  p e r c e p t i o n s  i s  t h e  p e r c e i v e d  r i s k  m e s s a g e  o b t a i n e d  f r o m  t h e  i n f o r m a t i o n
m a t e r i a l s .  W e  c a n  i n f e r  t h i s  p e r c e p t i o n  f r o m  t h e  r e l a t i o n s h i p  b e t w e e n
p e o p l e ’ s  r e s p o n s e s  t o  t h e  q u e s t i o n s  o n  t h e i r  p e r s o n a l  r i s k s  i n  t h e  b a s e l i n e
a n d  f o l l o w u p  s u r v e y s .  T h i s  a p p r o a c h  a s k s  w h a t  p e r c e i v e d  r i s k  m e s s a g e  i s  c o n -
s i s t e n t  w i t h  t h e  r e l a t i o n s h i p  b e t w e e n  p e o p l e ’ s  p r i o r  a n d  p o s t e r i o r  r i s k
a s s e s s m e n t s .  T h e s e  c a n  b e  e s t i m a t e d  w i t h  t h e  B a y e s i a n  m o d e l  d e s c r i b e d  i n
E q u a t i o n  ( 4 . 1 )  i n  C h a p t e r  4 .  T h e  m o d e l  c o m b i n e s  p e o p l e ’ s  c h a r a c t e r i s t i c s  a n d
t h e  f e a t u r e s  o f  t h e  i n f o r m a t i o n  t h e y  r e c e i v e d  w i t h  e s t i m a t e s  o f  t h e  p a r a m e t e r s
o f  t h e  B a y e s i a n  m o d e l  t o  c a l c u l a t e  t h e  p e r c e i v e d  r i s k  m e s s a g e  o r  w h a t  w e
r e f e r r e d  t o  a s  t h e  i m p l i c i t  s a m p l e  r i s k  i n  C h a p t e r  4 .

C o m p a r i n g  t h e s e  e s t i m a t e s  w i t h  t h e  t e c h n i c a l  r i s k  e s t i m a t e s  i s  a  s t a t i s -
t i c a l  e x e r c i s e  t h a t  c o n s i d e r s  h o w  w e l l  t h e  i n f o r m a t i o n  m a t e r i a l s  c o m m u n i c a t e d
t h e  r i s k s .  I t  i s  n o t  a  h y p o t h e s i s  t e s t .  B o t h  t h e  d e p e n d e n t  v a r i a b l e  ( i . e . ,
s a m p l e  r i s k  e s t i m a t e )  a n d  t h e  i n d e p e n d e n t  v a r i a b l e  ( t e c h n i c a l  r i s k  e s t i m a t e )
i n  t h e s e  m o d e l s  w e r e  c o n s t r u c t e d  f r o m  t h e s e  i n d i v i d u a l s ’  c h a r a c t e r i s t i c s ,
r a d o n  r e a d i n g s ,  a n d  o t h e r  v a r i a b l e s .  W e  w o u l d  e x p e c t  t h e r e  t o  b e  s o m e  r e l a -
t i o n s h i p  b e t w e e n  t h e s e  r i s k  m e s s a g e s  s i m p l y  b e c a u s e  t h e r e  a r e  v a r i a b l e s  i n
c o m m o n  ( e . g . ,  a g e )  i n  t h e  d e t e r m i n a n t s  o f  e a c h  o f  t h e s e  e s t i m a t e s .  T h i s
a p p r o a c h  c o m p a r e s  t h e  i m p l i c a t i o n s  o f  t w o  s e t s  o f  m a i n t a i n e d  h y p o t h e s e s  t o
e v a l u a t e  w h a t  r i s k  m e s s a g e  p e o p l e  r e c e i v e d  f r o m  t h e  i n f o r m a t i o n  m a t e r i a l s  a n d
c o m p a r e s  i t  w i t h  t h e  t e c h n i c a l  r i s k  e s t i m a t e  t h a t  w o u l d  b e  a t t r i b u t e d  t o  t h e m .
T a b l e  6 - 1  r e p o r t s  t h e  o r d i n a r y  l e a s t - s q u a r e s  ( O L S )  e s t i m a t e s  o f  t h i s  r e l a t i o n -
s h i p .  T h e  s a m p l e  i s  c o n f i n e d  t o  i n d i v i d u a l s  w h o  r e p o r t e d  p r i o r  a n d  p o s t e r i o r
r i s k  a s s e s s m e n t s  f o r  t h e i r  p e r s o n a l  r i s k s  f r o m  r a d o n  e x p o s u r e .  T h e  p e r c e i v e d
r i s k  m e s s a g e  i s  e s t i m a t e d  b a s e d  o n  E q u a t i o n  ( 3 )  i n  T a b l e  4 - 7 .  T h e y  r a n g e d
f r o m  . 0 5 0  t o  . 7 4 9 ,  w h i l e  t h e  t e c h n i c a l  r i s k  e s t i m a t e s . r a n g e d  f r o m  0  t o  . 0 7 3
u s i n g  t h e  c u r r e n t  r i s k  d e f i n i t i o n  a n d  0  t o  . 1 6 9  w i t h  t h e  p o t e n t i a l  r i s k  d e f i -
n i t i o n .
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TABLE 6-1. SAMPLE vs. TECHNICAL RISKS FROM RADONa

Independent
variables

Modelsb

(1) (2)

INTERCEPT

Current technical risk (TRISK1)

.2192 .2075
(111.558) (110.964)

5.1854 -

(16.040)

Potential technical risk (TRISK2) - 3.051
(25.658)

n 1,397 1,397

R2 .156 .321

a
The dependent variable was the estimated implicit sample risk.

bNumbers in parentheses are the ratios of the coefficients to the estimated standard errors. They should
not be compared with critical values from the t-distribution. Here they are simply used as gauges of
strength of association.

T w o  c o n c l u s i o n s  c a n  b e  d r a w n  f r o m  t h i s  c o m p a r i s o n .  F i r s t ,  i f  w e  a c c e p t
t h e  m o d e l s  o f  p e r c e p t i o n  a n d  o f  t e c h n i c a l  r i s k s  u s e d  t o  f o r m  t h e s e  e s t i m a t e s ,

c e i v e d  r i s k  m e s s a g e  i n  r e l a t i o n  t o  t h e  e s t i m a t e d  t e c h n i c a l  r i s k .  S e c o n d ,  t h e
p o s i t i v e  i n t e r c e p t  i n d i c a t e s  t h a t  t h e r e  i s  a  t e n d e n c y  t o  o v e r s t a t e  t h e  r i s k

t h e n  t h e  i n f o r m a t i o n  m a t e r i a l s  d i d  l e a d  t o  s y s t e m a t i c  m o v e m e n t s  i n  t h e  p e r -

m e s s a g e  c o n t a i n e d  i n  t h e  i n f o r m a t i o n  m a t e r i a l s .  B e c a u s e  t h e  r i s k  c o e f f i c i e n t
( o r  s l o p e )  i s  g r e a t e r  t h a n  u n i t y ,  t h e  o v e r s t a t e m e n t  i s  a c c e n t u a t e d  a t  h i g h e r
l e v e l s  o f  r i s k . *  O f  c o u r s e ,  t h e  s a m p l e  i n c l u d e s  h o m e o w n e r s  r e c e i v i n g  t h e  f a c t
s h e e t  w h o  c l e a r l y  o v e r s t a t e d  t h e i r  p e r c e i v e d  r i s k  r e l a t i v e  t o  t h e  t e c h n i c a l
r i s k  e s t i m a t e s .

6 . 2 . 2  C o m p a r i s o n  2 :  P o s t e r i o r  R i s k  P e r c e p t i o n s  a n d  T e c h n i c a l  R i s k s

T h e  s e c o n d  c o m p a r i s o n  w i t h  t h e  t e c h n i c a l  r i s k  e s t i m a t e s  d o e s  n o t  u s e  t h e
b e h a v i o r a l  m o d e l  o f  r i s k  a s s e s s m e n t .  I n s t e a d ,  w h e t h e r  a  p o l i c y  i s  e f f e c t i v e
i s  j u d g e d  b y  i t s  e f f e c t s  o n  o u t c o m e s  - -  i n  t h i s  c a s e ,  t h e  r i s k  p e r c e p t i o n s  i n d i -
v i d u a l s  s t a t e d  n o t  t h e  r i s k  m e a s u r e  c o m m u n i c a t e d .  O u r  f i r s t  a p p r o a c h  e v a l u -

* T h e  w a y  r i s k  p e r c e p t i o n s  w e r e  e l i c i t e d  l e a d s  t o  i m p o r t a n t  q u a l i f i c a t i o n s
t h a t  a r e  d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .
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a t e s  a n  i n f o r m a t i o n  p r o g r a m  a s  s u c c e s s f u l  i f  p e o p l e  g o t  t h e  m e s s a g e  r i g h t ,
e v e n  i f  t h e y  t h e n  i g n o r e d  i t .  T h e  s e c o n d  a p p r o a c h  r e q u i r e s  t h a t  h o u s e h o l d s ’
f i n a l  p e r c e p t i o n s  b e  c o n s i s t e n t  w i t h  t h e  i n f o r m a t i o n  p r o v i d e d  ( a n d  u l t i m a t e l y
t a k e  m i t i g a t i n g  a c t i o n s  i f  t h e n  w a r r a n t e d  b y  t h e i r  e x p o s u r e ) .  T h e r e f o r e ,  w e
d i r e c t l y  c o m p a r e  t h e  p o s t e r i o r  r i s k  p e r c e p t i o n s  w i t h  t h e  t w o  t e c h n i c a l  r i s k
e s t i m a t e s .

T h e  r e s u l t s  a r e  g i v e n  i n  T a b l e  6 - 2  f o r  b o t h  m e a s u r e s  o f  t e c h n i c a l  r i s k s .
T o  i n t e r p r e t  t h e  r e s u l t s ,  i f  t h e  p e r c e i v e d  r i s k  c o r r e s p o n d e d  t o  t h e  i n d i v i d u -
a l s ’  e s t i m a t e d  t e c h n i c a l  r i s k s ,  t h e n  w e  w o u l d  e x p e c t  t h e  i n t e r c e p t  t e r m  w o u l d
n o t  b e  s t a t i s t i c a l l y  d i f f e r e n t  f r o m  o n e - n i n t h ,  t h e  l o w e s t  p e r c e i v e d  r i s k  t h a t
c o u l d  b e  s t a t e d .  I n  M o d e l s  1  a n d  4 ,  w h i c h  i n c l u d e  o n l y  t h e  t e c h n i c a l  r i s k
e s t i m a t e ,  t h e  i n t e r c e p t  t e r m s  a r e  p o s i t i v e  a n d  s t a t i s t i c a l l y  d i f f e r e n t  f r o m
o n e - n i n t h ,  i m p l y i n g  t h a t  i n d i v i d u a l s  o v e r s t a t e  t h e i r  i n c r e m e n t a l ’  l i f e t i m e
r i s k s  a t  a n y  l e v e l  o f  t e c h n i c a l  r i s k .  T h e  s l o p e  c o e f f i c i e n t s  i n d i c a t e  t h a t
t h e  d e g r e e  o f  o v e r s t a t e m e n t  e x p a n d s  w i t h  i n c r e a s e s  i n  o b j e c t i v e  ( o r  t e c h n i c a l )
r i s k s .  T h e  r e s u l t s  f o r  t h e  p o t e n t i a l  m e a s u r e s  o f  t e c h n i c a l  r i s k ,  w h i c h
a c c o u n t  f o r  d i f f e r e n c e s  i n  l i f e  e x p e c t a n c y ,  i m p l y  a b o u t  o n e - h a l f  a s  m u c h  o v e r -
s t a t e m e n t  a s  t h e  c u r r e n t  r i s k  e s t i m a t e s  ( s l o p e  c o e f f i c i e n t  o f  2 . 8 9  i n  M o d e l  4
v e r s u s  5 . 2  i n  M o d e l  1 ) .  N o t e  t h a t  t h e  s t a t i s t i c a l  t e s t s  f o r  t h e s e  m o d e l s
( e . g . ,  t - r a t i o s ,  F - t e s t )  a r e  b a s e d  o n  t h e  a s s u m p t i o n  t h a t  t h e  d e p e n d e n t  v a r i -
a b l e  i s  d r a w n  f r o m  a  n o r m a l  d i s t r i b u t i o n .  W e  k n o w  t h i s  i s  n o t  t h e  c a s e ;  t h i s
v a r i a b l e  i s  a n  o r d i n a l  i n d e x  o f  r i s k .  T h u s ,  t h e  t e s t s  s h o u l d  b e  i n t e r p r e t e d
as  approx imate .

T h e  l o w  R2 d o  n o t  d i m i n i s h  t h e  i m p o r t a n c e  o f  t h e  c o m p a r i s o n s .  R a t h e r ,  i t
r e i n f o r c e s  t h e  c o n c l u s i o n  t h a t  b e h a v i o r  m a t t e r s .  T h e r e  a r e  m a n y  f a c t o r s  t h a t
i n f l u e n c e  r i s k  p e r c e p t i o n s  o t h e r  t h a n  t h o s e  r e f l e c t e d  i n  t h e  t e c h n i c a l  r i s k
e s t i m a t e s .

M o d e l s  2  a n d  5  c o n t r o l  f o r  t h e  i n f l u e n c e  o f  t h e  b r o c h u r e s  u s i n g  t h e  f a c t
s h e e t  a s  t h e  s t a n d a r d  f o r  c o m p a r i s o n .  I n  M o d e l  2 ,  f o r  e x a m p l e ,  o n l y  t h e  c o m -
m a n d / q u a n t i t a t i v e  ( C O Q U A N T )  b r o c h u r e  y i e l d s  a  s t a t i s t i c a l l y  s i g n i f i c a n t  a s s o -
c i a t i o n  b e t w e e n  p e r c e i v e d  r i s k s  a n d  t h e  e s t i m a t e d  t e c h n i c a l  r i s k s .  T h e  n e g a -
t i v e  s i g n  s h o w n  f o r  h o m e o w n e r s  r e c e i v i n g  t h i s  b r o c h u r e  m e a n s  t h e i r  p e r c e i v e d
r i s k s  a r e  r e d u c e d  a n d  t h e r e f o r e  w o u l d  b e  c l o s e r  t o  t h e i r  t e c h n i c a l  r i s k  e s t i -
m a t e s .  I n  M o d e l  5 ,  h o m e o w n e r s  r e c e i v i n g  e i t h e r  q u a n t i t a t i v e  b r o c h u r e  o v e r -
s t a t e d  t h e i r  r i s k s  b y  s m a l l e r  a m o u n t s  t h a n  t h e i r  c o u n t e r p a r t s  w h o  r e c e i v e d  t h e
f a c t  s h e e t .  N e i t h e r  t h e  q u a l i t a t i v e  b r o c h u r e s  n o r  t h e  E P A  C i t i z e n ' s  G u i d e  a r e
s t a t i s t i c a l l y  d i f f e r e n t  f r o m  t h e  f a c t  s h e e t .

A l l  t h e  b r o c h u r e s  r e d u c e  t h e  d i v e r g e n c e  b e t w e e n  p o s t e r i o r  r i s k  a n d  d i f -
f e r e n c e s  i n  t h e  p o t e n t i a l  t e c h n i c a l  r i s k  ( i . e . ,  M o d e l  6 ) .  T h e  a p p a r e n t  e s t i -
m a t e d  p a r a m e t e r s  b e t w e e n  m o d e l s  w i t h  i n t e r a c t i o n  v e r s u s  s h i f t  v a r i a b l e s  c a n
b e s t  b e  e x p l a i n e d  b y  e x a m i n i n g  h o w  M o d e l  6  w o u l d  p r e d i c t  p o s t e r i o r  r i s k .  T h e
p o s t e r i o r  r i s k  f o r  r e s p o n d e n t s  r e c e i v i n g  t h e  C O Q U A N T  i n f o r m a t i o n  t r e a t m e n t  i n
Mode l  6  wou ld  be  re la ted  to  TRISK2 by :  SRISKF =  .2168 +  (11 .7541 -  9 .2498)*
TRISK2 or  .2168 +  2 .5043 TRISK2.  Mode ls  3  and  6  show tha t ,  regard less  o f  how
t h e  t e c h n i c a l  r i s k s  a r e  r e p r e s e n t e d ,  t h e  b r o c h u r e s  r e d u c e  t h e  d i v e r g e n c e
b e t w e e n  r e s p o n d e n t s ’  r i s k  p e r c e p t i o n s  a n d  t h e s e  o b j e c t i v e  r i s k  e s t i m a t e s .
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TABLE 6-2. SUBJECTIVE vs. TECHNICAL RISKS FROM RADON 

Current technical risk models Potential technical risk models 
Independent 
variablesb (1) (2) (3V (4) (5) (6)’ 

INTERCEPT .2362 .2521 2291 2264 .2480 .2168 
(36.916) (22.999) (32.395) 03.663) (22.683) (27.977) 

TRlSKl 5.2302 5.6458 21.7439 
(5.457) (5.784) (2.580) 

TRW2 2.8925 3.1505 11.7541 
(7.117) (7.538) (3.291) 

COQUANT - .0509 - 17.6224 - .0581 - 9.2498 
( - 2.709) (-2.089) (-3.103) (-2.610) 

COQUAL - a066 - 14.8289 - .0175 -7.9675 
( - 0.349) (- 1.748) (-0.925) (-2.252) 

CAQUANT 
, (:;y$ 

- 19.5341 - 9417 - 8.7949 
(-2.294) (- 2.227) ( - 2.462) 

CAQUAL - .0205 - 13.7163 - .0304 - 7.9960 
(-1.100) (-1.617) (-1.630) (-2.260) 

EPA - 9070 -12.2284 - .0158 - 9.4743 
( i 0.366) (-1.419) (-0.831) (-2.665) 

n 1,928 1,928 1,928 1,928 1,928 1,928 

R2 .015 .020 .021 .026 .032 .030 

F 29.783 6.528 6.696 50.656 10.435 10.019 

aThe numbers in parentheses below the estimated coefficients are t-ratios for the null hypothesis of no association. The sample 
size is larger for these models than for those in Table 61 because we have not dropped individuals who failed to report their 
perceived risks on the baseline survey. 

bTRISKl designates the ex post objective risk estimate and TRW2 the ex ante objective risk estimate. _ 
‘The qualitative variables for information treatments enter the model in interactive form with the relevant technical risk measure, 

e.g., the coefficient for COQUANT in this column is for the variable TRlSKi*CQQUANT 6 = 1,2) 
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E v a l u a t i n g  t h e  e f f e c t i v e n e s s  o f  t h e  i n f o r m a t i o n  p r o g r a m  f r o m  t h i s  p e r -
s p e c t i v e  l e a d s  t o  c o n c l u s i o n s  s i m i l a r  t o  o u r  f i r s t  e v a l u a t i o n .  I n d i v i d u a l s ’
r i s k  p e r c e p t i o n s  m o v e  c o n s i s t e n t l y  w i t h  t h e  t e c h n i c a l  r i s k  e s t i m a t e s .  T h i s
second  type  o f  compar ison  was  ab le  to  gauge  resu l t s  o f  the  separa te  b rochures
b e c a u s e  t h e y  w e r e  n o t  b u i l t  i n t o  t h e  b e h a v i o r a l  m o d e l  o f  r i s k  p e r c e p t i o n  t h a t
u n d e r l i e s  o u r  f i r s t  c o m p a r i s o n .  U s i n g  m o d e l s . b a s e d  o n  t h e  p o t e n t i a l  t e c h n i c a l
r i s k  e s t i m a t e ,  t h e  t w o  b e s t  p e r f o r m e r s  i n  t e r m s  o f  r e d u c i n g  p e r c e i v e d  r i s k s
are  the  COQUANT and  the  EPA Ci t i zen ’s  Gu ide .  Whi le  the  la t te r  has  a  somewhat
l a r g e r  e f f e c t  t h a n  C O Q U A N T ,  t h e  d i f f e r e n c e  w o u l d  n o t  b e  j u d g e d  s t a t i s t i c a l l y
s ign i f i cant .

T h e  o u t c o m e  d i f f e r s  s o m e w h a t  u s i n g  t h e  c u r r e n t  t e c h n i c a l  r i s k  e s t i m a t e .
H e r e  t h e  N Y S E R D A  q u a n t i t a t i v e  b r o c h u r e s  d o m i n a t e  w i t h  c a j o l e / q u a n t i t a t i v e
( C A Q U A N T )  p e r f o r m i n g  b e s t .  T h u s ,  t h e  o v e r a l l  c o n c l u s i o n  f a v o r s  t h e  q u a n t i t a -
t i v e  v e r s i o n s  w i t h  c l e a r  p r e f e r e n c e  f o r  t h e  C A Q U A N T  u s i n g  t h e  c u r r e n t  t e c h n i -
c a l  r i s k  e s t i m a t e .

6.3 BROCHURE EVALUATION: OVERALL ASSESSMENT

H o w  e f f e c t i v e  w e r e  t h e  b r o c h u r e s  a n d  f a c t  s h e e t ?  O u r  r e s p o n s e  t o  t h i s
q u e s t i o n  a t  t h e  m i d - c o u r s e  e v a l u a t i o n  c o n s i d e r s  t h e  h o m e o w n e r s ’  e v a l u a t i o n  o f
the  b rochures  and  fac t  shee t  and  our  eva lua t ion  o f  how each  per fo rmed on  the
t h r e e  l e v e l s  o f  e f f e c t i v e n e s s :  l e a r n i n g ,  f o r m a t i o n  o f  r i s k  p e r c e p t i o n s ,  a n d
t h e  d e m a n d  f o r  a d d i t i o n a l  i n f o r m a t i o n .

O n e  s t a n d a r d  m e t h o d  o f  e v a l u a t i o n  i s  t o  a s k  h o m e o w n e r s  t o  r a t e  t h e  i n f o r -
m a t i o n  m a t e r i a l s  t h e y  r e c e i v e d .  A s  s h o w n  i n  F i g u r e  6 - 1 ,  s u c h  a n  e v a l u a t i o n  i s
n o t  v e r y  i n f o r m a t i v e :  A  s i z a b l e  m a j o r i t y  o f  t h e  h o m e o w n e r s  a g r e e d  t h a t  t h e
m a t e r i a l s  t h e y  r e c e i v e d  w e r e  e a s y  t o  f o l l o w ,  w e r e  c o n s i s t e n t  w i t h  e a r l i e r
i n f o r m a t i o n ,  a n d  m a d e  i t  e a s y  t o  e v a l u a t e  t h e i r  r i s k s .  E v e n  7 5  p e r c e n t  o f  t h e
h o m e o w n e r s  r e c e i v i n g  t h e  f a c t  s h e e t  a g r e e d  t h a t  i t  m a d e  i t  e a s y  t o  e v a l u a t e
t h e i r  r i s k s .  I f  h o m e o w n e r  e v a l u a t i o n s  w e r e  t h e  o n l y  b a s i s  f o r  e v a l u a t i n g
e f f e c t i v e n e s s ,  t h e n  w e  c o u l d  f i n d  f e w  d i f f e r e n c e s  b e t w e e n  t h e  i n f o r m a t i o n
t r e a t m e n t s .  T h i s  c o n t r a s t s  s h a r p l y  w i t h  t h e  f i n d i n g s  f r o m  t h e  b e h a v i o r a l /
a n a l y t i c a l  m o d e l s  t h a t  w e r e  p r e s e n t e d  i n  t h i s  a n d  p r e c e d i n g  c h a p t e r s .

T u r n i n g  t o  t h e  r e s u l t s  i m p l i e d  b y  t h e s e  m o d e l s ,  o n e  o v e r a l l  c o n c l u s i o n ,
a l b e i t  a  n e g a t i v e  f i n d i n g ,  s t a n d s  o u t .  T h e  f a c t  s h e e t  w a s  i n f e r i o r  i n  e v e r y
r e s p e c t  t o  a n y  o f  t h e  i n f o r m a t i o n  b r o c h u r e s .  I t  w a s  l e s s  l i k e l y  t o  l e a d  t o
c o r r e c t  a n s w e r s  o n  t h e  r a d o n  q u i z z e s ;  l e s s  l i k e l y  t o  l e a d  a  p e r s o n  t o  h a v e
“ l e a r n e d ”  a n s w e r s  t o  q u e s t i o n s  r e p e a t e d  f r o m  t h e  b a s e l i n e  o n  t h e  f o l l o w u p
s u r v e y ;  m o r e  l i k e l y  t o  l e a d  t o  i n c r e a s e s  i n  p e r c e i v e d  r i s k s ,  w h i c h  a r e  u n w a r -
r a n t e d  b e c a u s e  a l l  r a d o n  r e a d i n g s  w e r e  l e s s  t h a n  1  p i c o c u r i e  p e r  l i t e r ;  a n d
m o r e  l i k e l y  t o  i m p l y  d e m a n d  f o r  a d d i t i o n a l  i n f o r m a t i o n  f r o m  a  r a d o n  d i a g n o s t i -
c i a n ,  r e g a r d l e s s  o f  t h e  p r i c e  p r o p o s e d  f o r  t h i s  s e r v i c e .  B e c a u s e  t h e  r e c o r d
a g a i n s t  t h e  f a c t  s h e e t  i s  s o  c l e a r c u t ,  w e  d o  n o t  c o n s i d e r  i t  i n  f u r t h e r  c o m -
p a r i s o n s .  T h i s  c o n c l u s i o n  w o u l d  n o t  h a v e  b e e n  a p p a r e n t  h a d  w e  c o n s i d e r e d  o n l y
t h e  h o m e o w n e r s ’  e v a l u a t i o n s .  T h e y  r e p o r t e d  i t  t o  b e  u s e f u l .

T h e  o v e r a l l  e v a l u a t i o n  o f  t h e  b r o c h u r e s  a n d  f a c t  s h e e t  c o n s i d e r s  t h e
f i n d i n g s  o f  t h e  t h r e e  l e v e l s  o f  e f f e c t i v e n e s s :  l e a r n i n g ,  r i s k  p e r c e p t i o n
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Figure 6-1. Homeowners’ brochure evaluation.



formation, and the demand for information. Because none of the NYSERDA bro-
chures and the EPA Citizens Guide was superior on all three levels, we
compared the performance on each level separately. Only the conclusions that
are based on stat ist ical ly signif icant parameter est imates for the models in
the previous chapters are discussed here. Figure 6-2 summarizes the f indings
f rom the overa l l  eva luat ion.

Figure 6-2. Overall brochure evaluation.

6.3.1 Learn ing

To measure learning, we assume that brochures should increase the likeli-
hood of correct answers. Our analysis from Chapter 3 provides two bases for
evaluating learning: the total number of correct answers on the fol lowup
questionnaire and the number correct by type of question. To avoid double-
counting, we have not aggregated the results because the total correct
includes the individual questions.

The results are consistent between the total number of correct responses
and the number correct by type of question: the NYSERDA cajole/qual i tat ive
brochure is the most successful.  (Only the r isk questions are considered in
gauging the performance by type of question because none of the estimated
parameters for the brochures’ effects on correct answers to the measurement
quest ions was s ta t is t ica l ly  s ign i f icant .  Th is  impl ies  that  the brochures were
about the same as the fact sheet in transferr ing this type of information.)

The amount of learning also can be evaluated from performance on four
questions that were included in both the basel ine and fol lowup surveys. One
cr i ter ion is  whether  the brochures pos i t ive ly  a f fec t  the l ike l ihood an ind i -
v idua l  w i l l  “ learn”  ( i .e . ,  answer  a  quest ion incorrect ly  on the basel ine and
correct ly  on the fo l lowup) .  S ince the in format ion was not  ava i lab le  to
respondents unti l  after the basel ine survey, we have interpreted this improve-
ment as an indication of. learning based on the materials they received.
Aggregating across the four questions’ signif icant est imates (see Table 3-5),
the most opposite brochures -- command/quantitative and cajole/qualitative --
per form best  ( i .e . )  increase the l ike l ihood of  be ing in  the “ learn”  category) .
Based on the magnitude of the effect, command/quantitative dominates the
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r u n n e r - u p ,  w i t h  t h e  r e m a i n i n g  b r o c h u r e s  d i s t a n t  a l t e r n a t i v e s .  A s  s h o w n  i n
F igure  6 -2 ,  the  compos i te  rank ing  wh ich  emerges  f rom these  two  ca tegor ies  o f
l e a r n i n g  f a v o r s  t h e  c a j o l e / q u a l i t a t i v e  f o r m a t .

6 . 3 . 2  R i s k  P e r c e p t i o n s

F o r  r i s k  p e r c e p t i o n s ,  t h e  l o g i c  f o r  s u m m a r i z i n g  t h e  f i n d i n g s  i s  d i f f e r e n t
a n d  s o m e w h a t  m o r e  a r b i t r a r y  t h a n  w i t h  t h e  l e a r n i n g  m o d e l s .  F o r  a  g i v e n  r a d o n
l e v e l ,  w e  a s s u m e  t h a t  a  n e g a t i v e  e f f e c t  a n d  l a r g e r  ( i n  a b s o l u t e  m a g n i t u d e )
e f f e c t s  a r e  b e t t e r  t h a n  s m a l l e r  o n e s  b e c a u s e  a  h i g h  s h a r e  o f  p e o p l e  t h o u g h t
t h e y  w e r e  a t  m o d e r a t e  o r  h i g h  r i s k  b e f o r e  g e t t i n g  t h e i r  r e a d i n g s  ( T a b l e  4 - 1 )
a n d  m o s t  o f  t h e m  t u r n e d  o u t  t o  h a v e  v e r y  l o w  e x p o s u r e s .  T h u s ,  t h e  i n f o r m a t i o n
b r o c h u r e s  s h o u l d  r e d u c e  t h e  p o s t e r i o r  r i s k  a s s e s s m e n t s  s t a t e d  i n  t h e  f o l l o w u p
s u r v e y  ( i . e . ,  c a l m  f e a r s ) .  T h e  r e c o r d  s u p p o r t s  t h e  q u a n t i t a t i v e  v e r s i o n s
u n a m b i g u o u s l y  - -  b o t h  i n  t e r m s  o f  s t a t i s t i c a l  s i g n i f i c a n c e  a n d  t h e  m a g n i t u d e  o f
e f f e c t s .  T h e  c a j o l e / q u a n t i t a t i v e  N Y S E R D A  b r o c h u r e  i s  b e s t ,  b u t  i t s  m a r g i n  o f
s u p e r i o r i t y  i s  s m a l l .  T h e r e f o r e ,  b o t h  q u a n t i t a t i v e  v e r s i o n s  h a v e  b e e n
i n c l u d e d  i n  t h e  r i s k  p e r c e p t i o n  c o l u m n  o f  F i g u r e  6 - 2 .

6 . 3 . 3  D e m a n d  f o r  M o r e  I n f o r m a t i o n

We assume tha t  an  in fo rmat ion  b rochure  tha t  l eads  to  lower  demands  fo r
a d d i t i o n a l  i n f o r m a t i o n  i s  b e t t e r  b e c a u s e  i t  s u g g e s t s  t h a t  t h e  m a t e r i a l s  w e r e
ab le  to  meet  a  homeowner ’s  in fo rmat ion  needs .  The  ana lys is  in  Chapte r  5  shows
t h a t  a l l  b r o c h u r e s  r e d u c e  t h e  l i k e l i h o o d  o f  d e m a n d i n g  a  d i a g n o s t i c i a n ’ s  s e r -
v i c e s  ( r e l a t i v e  t o  t h e  f a c t  s h e e t ) .  T h e  E P A  C i t i z e n ' s  G u i d e  w a s  b e s t  b u t  i t s
per fo rmance  was  on ly  s l igh t l y  be t te r  than  the  command vers ions  o f  the  NYSERDA
b r o c h u r e s .  T h u s ,  w e  h a v e  i n c l u d e d  a l l  t h r e e  i n  t h e  i n f o r m a t i o n  d e m a n d  c o l u m n .

6.3.4 Summary

T h i s  m i d - c o u r s e  a p p r a i s a l  s u g g e s t s  t h a t  w h i c h  b r o c h u r e  i s  m o r e  e f f e c t i v e
d e p e n d s  o n  h o w  e f f e c t i v e n e s s  i s  m e a s u r e d .  F r o m  t h e  s t a n d p o i n t  o f  l e a r n i n g ,
t h e  c a j o l e / q u a l i t a t i v e  ( C A Q U A L )  v e r s i o n  p r o v i d e s  i n f o r m a t i o n  t h a t  l e a d s  t o  a
b e t t e r  i n t u i t i v e  u n d e r s t a n d i n g  f o r  a n s w e r i n g  t h e  r a d o n  q u i z .  F r o m  t h e  s t a n d -
p o i n t  o f  h e l p i n g  p e o p l e  f o r m  s u b j e c t i v e  r i s k  p e r c e p t i o n s  t h a t  a r e  c o n s i s t e n t
w i t h  t h e  t e c h n i c a l  e s t i m a t e s  o f  t h e i r  r i s k s ,  t h e  q u a n t i t a t i v e  b r o c h u r e s ,
COQUANT and CAQUANT, were more ef fect ive.  The EPA Cit izen's Guide, and the
q u a n t i t a t i v e  N Y S E R D A  b r o c h u r e s  w e r e  m o s t  e f f e c t i v e  i n  r e d u c i n g  p e o p l e ’ s
d e m a n d s  f o r  m o r e  r a d o n  i n f o r m a t i o n .  W h e t h e r  a n y  o f  t h e  b r o c h u r e s  i s  m o r e
e f f e c t i v e  i n  h e l p i n g  h o m e o w n e r s  m a k e  s o u n d  m i t i g a t i o n  d e c i s i o n s  w i l l  b e
e v a l u a t e d  l a t e r  i n  t h i s  r e s e a r c h .

T h i s  m i d - c o u r s e  e v a l u a t i o n  a l s o  s h o w s  t h e  n e e d  t o  m o d i f y  t h e  r e s e a r c h
a s p e c t  o f  t h e  e x p e r i m e n t .  T h e  d u a l  r o l e  o f  o u r  e f f o r t  p r e c l u d e s  t h e  p o s s i b i l -
i t y  o f  e x a m i n i n g  t h e  l o n g - t e r m  e f f e c t s  o f  t h e  f a c t  s h e e t .  W e  k n o w  t h a t  t h e
b r o c h u r e s  w o r k  b e t t e r  i n  t e r m s  o f  c a l m i n g  t h e  f e a r s  o f  t h o s e  a t  l o w  r i s k ,  s o
t h e  f a c t  s h e e t  w i l l  b e  d e l e t e d  f r o m  t h e  r e s e a r c h  d e s i g n .  P e o p l e  w h o  r e c e i v e d
a  f a c t  s h e e t  w i t h  t h e i r  i n t e r i m  r e a d i n g s  w i l l  r e c e i v e  o n e  o f  t h e  b r o c h u r e s
w i t h  t h e i r  a n n u a l  r e a d i n g s .
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6.4 FUTURE RESEARCH

A n  i m p o r t a n t  a s p e c t  o f  w h a t  w i l l  f o l l o w  t h i s  m i d - c o u r s e  a p p r a i s a l  i s  t h e
a n a l y s i s  o f  r i s k  p e r c e p t i o n s  a n d  m i t i g a t i o n  a f t e r  t h e  a n n u a l  r a d o n  r e a d i n g s
h a v e  b e e n  s e n t  t o  t h e s e  h o u s e h o l d s .  H o w e v e r ,  t h i s  i s  o n l y  a  s m a l l  p a r t  o f  o u r
f u t u r e  r e s e a r c h .  T h i s  s e c t i o n  h i g h l i g h t s  s o m e  o p p o r t u n i t i e s  f o r  m o r e
inves t iga t ion  based on what  we have learned so  fa r  and what  we have ye t  to
c o n s i d e r .

6 .4 .1  The  Annua l  Read ings  and  Fo l lowup Survey

O n c e  t h e  a n n u a l  r e a d i n g s  a r e  d i s t r i b u t e d ,  r e p e a t i n g  t h e  s a m e  i n f o r m a t i o n
t rea tments  fo r  each  househo ld  excep t  those  who rece ived  the  fac t  shee t ,  we  can
c o m p l e t e  t h e  e v a l u a t i o n  o f  h o w  r a d o n  i n f o r m a t i o n  a f f e c t s  r i s k  p e r c e p t i o n  a n d ,
m o s t  i m p o r t a n t l y ,  w h e t h e r  t h e  h o u s e h o l d s  a c t  a p p r o p r i a t e l y  b a s e d  o n  t h e i r
r i s k s .  T h e  s e c o n d  f o l l o w u p  s u r v e y  t o g e t h e r  w i t h  a  s u b s e q u e n t  c o n t a c t  t o
d e t e r m i n e  m i t i g a t i o n  a c t i o n s  w i l l  p e r m i t  a n a l y s i s  o f  t h e  e f f e c t s  o f  t h e  i n f o r -
m a t i o n  b r o c h u r e s  o n  t h e s e  a c t i o n s  a n d  t h e  o v e r a l l  e f f e c t i v e n e s s  o f  t h e  p r o -
gram.

6 .4 .2  The  Compar i son  Samp le

T h e  r e s u l t s  o f  t h e  f o l l o w u p  s u r v e y  f o r  t h e  c o m p a r i s o n  g r o u p  h a v e  n o t  b e e n
a n a l y z e d .  T h e s e  d a t a  w e r e  n o t  a v a i l a b l e  i n  t i m e  t o  p e r m i t  a n a l y s i s  b e y o n d
t h a t  r e p o r t e d  i n  C h a p t e r  3 .  T h e  e v o l u t i o n  o f  t h e s e  h o u s e h o l d s ’  l e a r n i n g  a n d
r i s k  p e r c e p t i o n s  s h o u l d  s e r v e  a s  a n  i m p o r t a n t  b e n c h m a r k  i n  i n t e r p r e t i n g  t h e
mon i to red  sample ’s  responses .

We may want  to  d raw a  new compar ison  sample  i f  the  in i t i a l  con tac t  has
c a u s e d  t h e  c o m p a r i s o n  r e s p o n d e n t s  t o  p a y  m o r e  a t t e n t i o n  t o  r a d o n  i n f o r m a t i o n .
I f  s o ,  e s t i m a t e s  o f  t h e i r  l e a r n i n g  w o u l d  n o t  b e  r e p r e s e n t a t i v e  o f  N e w  Y o r k
State homeowners.

6 . 4 . 3  F o r m i n g  R i s k  P e r c e p t i o n s

The fo l lowup survey  asked  a  number  o f  ques t ions  concern ing  how the  house-
h o l d s  a d j u s t e d  t h e  r i s k  i n f o r m a t i o n  t h e y  r e c e i v e d  t o  f i t  t h e i r  c i r c u m s t a n c e s .
W e  h a v e  n o t  b e g u n  t o  e x a m i n e  t h i s  i n f o r m a t i o n  f o r  i n s i g h t s  t h a t  m i g h t  h e l p  t o
a n s w e r  q u e s t i o n s  a b o u t  w h y  s p e c i f i c  b r o c h u r e s  p e r f o r m e d  w e l l  i n  s p e c i f i c
a s p e c t s  o f  o u r  e v a l u a t i o n .

6 .4 .4  Targe ted  R isk  Commun ica t ion

O u r  f i n d i n g s  p r o v i d e  s t r o n g  s u p p o r t  f o r  t h e  c o n c l u s i o n  t h a t  p e o p l e  d i f f e r
i n  h o w  t h e y  f o r m  t h e i r  r i s k s  p e r c e p t i o n s  a n d  h o w  t h e y  u s e  i n f o r m a t i o n .  C a n  w e
i d e n t i f y  g r o u p s  t h a t  r e s p o n d  s i m i l a r l y  T h i s  i s s u e  i s  c e n t r a l  t o  i m p r o v i n g?
r i s k  c o m m u n i c a t i o n .  T h e  c o n c l u s i o n  t h a t  e v e r y o n e  i s  d i f f e r e n t  a n d  e a c h
r e s p o n d s  i n  h i s  o w n  w a y  p r o v i d e s  n o  c o n s t r u c t i v e  b a s i s  f o r  i m p r o v i n g  r i s k
commun ica t ion  techn iques .

O u r  f i n d i n g s  s u g g e s t  o l d e r  p e o p l e  a r e  d i f f e r e n t .  T h i s  m a y  b e  a  r a t i o n a l
response to their circumstances. On the other hand, it may reflect a need to
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a p p r o a c h  t h e m  w i t h  r i s k  i n f o r m a t i o n  d i f f e r e n t l y .  I f  t h e y  a s s u m e  a t  t h i s  s t a g e
“ t h e  d i e  i s  c a s t ”  f o r  t h e i r  e x i s t i n g  p a t t e r n  o f  e x p o s u r e s ,  t h e y  m a y  p e r c e i v e
m i t i g a t i o n  a s  i n e f f e c t i v e  i n  r e d u c i n g  t h e i r  r i s k s .  E x a m i n i n g  s u b s a m p l e s  s y s -
t e m a t i c a l l y  a n d  t h e  r e a s o n s  f o r  t h e i r  r e s p o n s e s  i s  o n e  w a y  t o  b e g i n  t o  a d d r e s s
t h e s e  i s s u e s .

6 .4 .5  Re f inement  in  Techn ique  and  Concep tua l  Mode l ing

T h e  a n a l y s i s  s o  f a r  p r o v i d e s  a  p r e v i e w  t o  g a u g e  t h e  m e r i t s  o f  f u r t h e r
r e f i n i n g  o u r  e s t i m a t e s  a n d  c o n c e p t u a l  a n a l y s i s .  P e r h a p s  m o s t  i m p o r t a n t ,  o u r
m o d e l s  a r e  l a r g e l y  s t a t i s t i c a l .  T h e y  y i e l d  u s e f u l  i n s i g h t s ,  b u t  t h e y  a r e  n o t
l i n k e d  t o g e t h e r  w i t h i n  a  c o n s i s t e n t  d e s c r i p t i o n  o f  t h e  p r o c e s s  o f  f o r m i n g  r i s k
p e r c e p t i o n s  a s  p a r t  o f  e c o n o m i c  b e h a v i o r .  T h i s  i s  t h e  o n l y  w a y  c o n c r e t e
h y p o t h e s e s  f o r  f u r t h e r  t e s t i n g  c a n  b e  d e v e l o p e d .  H y p o t h e s e s  f o l l o w  f r o m
f o r m a l  c o n c e p t u a l  m o d e l s .  T h e  d e s i g n  o f  o u r  r e s e a r c h  t o  d a t e  h a s  s p e c i f i c a l l y
a v o i d e d  t h i s  c o n c e p t u a l  p a t h .  N o w ,  i t  a p p e a r s  t o  b e  w a r r a n t e d  a s  a  c o m p o n e n t
o f  t h e  o v e r a l l  e v a l u a t i o n  o f  t h e s e  h o u s e h o l d s '  r e s p o n s e s .

6 . 4 . 6  A l t e r n a t i v e  C o m m u n i c a t i o n  C h a n n e l s

A t  t h i s  s t a g e  o f  t h e  r e s e a r c h ,  w e  h a v e  n o t  e v a l u a t e d  t h e  e f f e c t i v e n e s s  o f
a l t e r n a t i v e  c o m m u n i c a t i o n  c h a n n e l s ,  e x c e p t  t o  o b t a i n  t h e  h o m e o w n e r s ’  a s s e s s -
m e n t  o f  h o w  l i k e l y  t h e y  w o u l d  b e  t o  u s e  v a r i o u s  c h a n n e l s .  W h i l e  t h e i r  p r e f e r -
e n c e  f o r  p r i n t e d  i n f o r m a t i o n  i n  t h e  f o r m a t  b r o c h u r e s  w a s  q u i t e  s t r o n g ,  w e  a r e
c o n s i d e r i n g  s e v e r a l  a l t e r n a t i v e  c h a n n e l s ,  i n c l u d i n g  t o w n  m e e t i n g s ,  r e i n f o r c i n g
t e l e p h o n e  c a l l s ,  a n d  a  r a d o n  d i a g n o s t i c i a n .  O u r  f i n a l  d e c i s i o n  o n  t h e s e  w i l l
c o n s i d e r  t h e  r e s o u r c e s  r e q u i r e d ,  a n d  t h o s e  a v a i l a b l e ,  a n d  t h e  l i k e l i h o o d  t h a t
a  S ta te  Agency ,  o r  EPA,  wou ld  be  ab le  to  imp lement  the  channe l  as  par t  o f
t h e i r  f u n c t i o n s .

6.5 IMPLICATIONS

evaluat ion of  the NYSERDA r isk communicat ion program:
T h e  f o l l o w i n g  i m p o r t a n t  i m p l i c a t i o n s  c a n  b e  d r a w n  f r o m  t h i s  m i d - c o u r s e

E v a l u a t i n g  e f f e c t i v e n e s s  r e q u i r e s  p e r c e p t u a l / b e h a v i o r a l  m e a s -
u res  o f  pe r fo rmance  because  s imp ly  ask ing  homeowners  fo r  the i r
e v a l u a t i o n s  i s  m i s l e a d i n g .  E v e n  t h o u g h  t h e  h o m e o w n e r s  t h e m -
s e l v e s  f o u n d  t h e  f a c t  s h e e t  u s e f u l ,  o u r  e v a l u a t i o n  s h o w e d  l o w e r
l e v e l s  o f  l e a r n i n g ,  h i g h e r  d e m a n d s  f o r  m o r e  i n f o r m a t i o n ,  a n d
h i g h e r  l e v e l s  o f  a n x i e t y .

Q u a n t i t a t i v e  r i s k  i n f o r m a t i o n  m a t e r i a l s  r e d u c e d  t h e  d i v e r g e n c e
b e t w e e n  p e r c e i v e d  a n d  t e c h n i c a l  r i s k s .  T h e  c a j o l e / q u a l i t a t i v e
brochure  he lped  homeowners  deve lop  a  more  in tu i t i ve  unders tand-
i n g  o f  t h e  r i s k  s h o w n  b y  h i g h e r  l e a r n i n g  a n d  a  b e t t e r  a b i l i t y
t o  a d v i s e  t h e i r  n e i g h b o r s  a b o u t  r a d o n  r i s k s .

F o r m a l  c h a n n e l s  f o r  c o m m u n i c a t i n g  r a d o n  r i s k s  a r e  p o o r l y  e s t a b -
l i s h e d .  H o m e o w n e r s  i n  N e w  Y o r k  a r e  n o t  l i k e l y  t o  k n o w  w h i c h
a g e n c y  t o  t u r n  t o  f o r  m o r e  i n f o r m a t i o n  a b o u t  r a d o n .  L e s s  t h a n
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8 percen t  wou ld  have  tu rned  to  the  cor rec t  Agency .  Homeowners
were  much  more  l i ke l y  to  use  in fo rma l  channe ls  - -  fami l y  members ,
f r i e n d s ,  o r  n e i g h b o r s  - -  t o  d i s c u s s  t h e i r  r a d o n  r e s u l t s .  L e s s
than 1 percent of  the homeowners contacted a government agency
o r  p u b l i c  o f f i c i a l  a b o u t  t h e i r  r a d o n  r e s u l t s .

None o f  the  r i sk  commun ica t ion  channe ls  we  have  eva lua ted
s e e m e d  t o  w o r k  f o r  o l d e r  p e o p l e .  T h e y  w e r e  l e s s  l i k e l y  t o
i n t e n d  t o  p u r c h a s e  t h e  s e r v i c e s  o f  a  r a d o n  d i a g n o s t i c i a n  a n d
l e s s  l i k e l y  t o  u s e  a d d i t i o n a l  i n f o r m a t i o n  b r o c h u r e s  o n  e i t h e r
r a d o n  r i s k s  o r  m i t i g a t i o n ,  B e c a u s e  o l d e r  p e o p l e  e x p e r i e n c e d
p r o b l e m s  i n  e v a l u a t i n g  t h e i r  r i s k s ,  i t  i s  i m p o r t a n t  t o  d e t e r -
m i n e  w h e t h e r  t h e s e  r e s p o n s e s  t o  t h e  d i a g n o s t i c  s e r v i c e s  a r e  a
r a t i o n a l  r e s p o n s e ,  g i v e n  t h e i r  c i r c u m s t a n c e s ,  o r  r e f l e c t  t h e
n e e d  t o  f i n d  a  m o r e  e f f e c t i v e  s o u r c e  f o r  c o m m u n i c a t i n g  r i s k
i n f o r m a t i o n  t o  t h e m .

H o m e o w n e r s  d i d  r e s p o n d  t o  t h e  r i s k  i n f o r m a t i o n  r a t i o n a l l y .
P e o p l e  w i t h  h i g h e r  r a d o n  r e a d i n g s  p e r c e i v e d  t h e i r  r i s k s  t o  b e
m o r e  s e r i o u s  t h a n  t h o s e  w i t h  l o w e r  r e a d i n g s ,  O u r  r e s u l t s  a l s o
s h o w e d ,  h o w e v e r ,  t h a t  o u r  u n d e r s t a n d i n g  o f  t h e  r e l a t i o n s h i p
b e t w e e n  p e r c e i v e d  a n d  t e c h n i c a l  r i s k  e s t i m a t e s  c a n  b e  i m p r o v e d .

F i n a l l y ,  o u r  m i d - c o u r s e  a p p r a i s a l  d o e s  n o t  a d d r e s s  t h r e e  i m p o r t a n t  r a d o n .
r i s k  c o m m u n i c a t i o n  i s s u e s .  O n e ,  t h e  h o m e o w n e r s  h a v e  n o t  m a d e  m i t i g a t i o n  d e c i -
s i o n s ,  w h i c h  a r e  n e e d e d  t o  e v a l u a t e  o u r  f o u r t h  i n d i c a t o r  o f  e f f e c t i v e n e s s .
T h i s  e v a l u a t i o n  w i l l  h a v e  t o  w a i t  u n t i l  a f t e r  t h e  a n n u a l  r a d o n  r e a d i n g s  a r e
s e n t  t o  t h e  h o m e o w n e r s .  T w o ,  a l t e r n a t i v e  c o m m u n i c a t i o n  c h a n n e l s  w i l l  n o t  b e
e v a l u a t e d  u n t i l  a f t e r  t h e  a n n u a l  r a d o n  r e a d i n g s  a r e  s e n t .  T h r e e ,  t h e  h o m e -
o w n e r s  i n  o u r  N e w  Y o r k  p a n e l  c a n  p r o v i d e ,  a t  m o s t ,  i n d i r e c t  i n f o r m a t i o n  f o r
EPA on  the  dec is ion  o f  homeowners  to  tes t  fo r  radon .  These  homeowners  dec ided
to  tes t  because they  were  asked to  par t i c ipa te  in  the  NYSERDA measurement
s t u d y .  T h e  t e s t i n g  i s s u e  r e m a i n s  a n  i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  o v e r a l l
e f f e c t i v e n e s s  o f  a  r a d o n  r i s k  i n f o r m a t i o n  p r o g r a m .
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APPENDIX A

RADON MEASUREMENTS AND RESEARCH DESIGN

As part  of  the overal l  NYSERDA radon measurement study, households

r e c e i v e d  a  v a r y i n g  n u m b e r  o f  a l p h a - t r a c k  m o n i t o r s  o r  d e t e c t o r s  f o r  m e a s u r i n g

r a d o n :  T h e r e  a r e  n i n e  p o s s i b l e  d e t e c t o r  d e s i g n a t i o n s :

1 .  M a i n  l i v i n g  a r e a ,  2 - m o n t h  d e t e c t o r

2 .  D u p l i c a t e  l i v i n g  a r e a ,  2 - m o n t h  d e t e c t o r

3 .  B l a n k  o r  c o v e r e d  l i v i n g  a r e a ,  2 - m o n t h  d e t e c t o r

4 .  M a i n  l i v i n g  a r e a ,  1 2 - m o n t h  d e t e c t o r

5 .  D u p l i c a t e  l i v i n g  a r e a ,  1 2 - m o n t h  d e t e c t o r

6 .  B l a n k  o r  c o v e r e d  l i v i n g  a r e a ,  1 2 - m o n t h  d e t e c t o r

7 .  M a i n  b a s e m e n t ,  1 2 - m o n t h  d e t e c t o r

8 .  D u p l i c a t e  b a s e m e n t ,  1 2 - m o n t h  d e t e c t o r

9 .  C o v e r e d  o r  b l a n k ,  1 2 - m o n t h  b a s e m e n t  d e t e c t o r .

E a c h  p a r t i c i p a n t  i n  t h e  r a d o n  s t u d y  r e c e i v e d  a t  l e a s t  t w o  m o n i t o r s ,

T y p e s  1  a n d  4 ,  a n d ,  i f  t h e  r e s i d e n c e  h a d  a  b a s e m e n t ,  t h e  p a r t i c i p a n t  a l s o

r e c e i v e d  a  T y p e  7  d e t e c t o r .  T h e  o t h e r  d e t e c t o r s  w e r e  a s s i g n e d  t o  s e r v e  a s  a

c h e c k  o n  t h e  a c c u r a c y  o f  t h e  m a i n  d e t e c t o r s .  F o r  t h i s  r e p o r t ,  o u r  a n a l y s i s  i s

c o n c e r n e d  o n l y  w i t h  t h e  " 2 - m o n t h "  m o n i t o r s ,  d e s i g n e d  t o  m e a s u r e  w i n t e r  r a d o n

l e v e l s .  H o u s e h o l d s  w e r e  s u p p o s e d  t o  r e t u r n  t h e s e  s h o r t - t e r m  d e t e c t o r s  t o  t h e

R e s e a r c h  T r i a n g l e  I n s t i t u t e  ( R T I ) ,  w h o  s e n t  t h e  m o n i t o r s  t o  T e r r a d e x  f o r  a n a l -

y s i s .  T h e  r e s u l t s  w e r e  t h e n  s e n t  t o  R T I .  F o r  t h e  r a d o n  i n f o r m a t i o n  e f f e c -

t i v e n e s s  s t u d y ,  w e  s e n t  h o u s e h o l d s  t h e i r  a v e r a g e  w i n t e r  r a d o n  r e a d i n g ,  a l o n g

w i t h  s o m e  i n f o r m a t i o n  a b o u t  r a d o n ,  i t s  e f f e c t s ,  a n d  h o w  t o  r e d u c e  h o u s e h o l d

r a d o n  l e v e l s .

The  average  radon  read ing  depends  on  the  type  and  number  o f  de tec to rs  a

h o u s e h o l d  r e c e i v e d :  f o r  h o u s e h o l d s  w i t h  o n l y  a  T y p e  1  s h o r t - t e r m  d e t e c t o r  o r
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w i t h  a  T y p e  1  a n d  a  T y p e  3 ,  t h e  a v e r a g e  r e a d i n g  i s  t h e  r e a d i n g  r e c o r d e d  f o r

t h e  T y p e  1  d e t e c t o r .  I f ,  o n  t h e  o t h e r  h a n d ,  t h e  h o u s e h o l d  s e n t  i n  t w o

d e t e c t o r s ,  T y p e s  1  a n d  2 ,  t h e  h o u s e h o l d  r a d o n  l e v e l  i s  r e f l e c t e d  b y  t h e

a v e r a g e  o f  t h e  r e a d i n g s  f o r  t h e  t w o  d e t e c t o r s .

A s  d i s c u s s e d  i n  A p p e n d i x  B ,  t h e  f i r s t  s t e p  i n  o u r  e x p e r i m e n t  i n v o l v e d

d i v i d i n g  t h e  s a m p l e  i n t o  t w o  g r o u p s :  h o u s e h o l d s  w i t h  m e a n  r a d o n  r e a d i n g s

b e l o w  1  p i c o c u r i e  p e r  l i t e r  a n d  h o u s e h o l d s  w i t h  r e a d i n g s  a b o v e  1  p i c o c u r i e  p e r

l i t e r .  D u r i n g  t h e  f i r s t  p a r t  o f  N o v e m b e r ,  w h i l e  w e  w e r e  p r e p a r i n g  t o  m a i l  o u t

t h e  r a d o n  r e a d i n g s  a n d  i n f o r m a t i o n  m a t e r i a l s ,  t h e  R T I  s t a t i s t i c i a n s  c o n d u c t i n g

the  measurement  s tudy  changed the i r  assessment  o f  de tec to rs ,  wh ich  a f fec ted

some o f  the  read ings  in  ou r  samp le .  The  p rob lem arose  because  some survey

p a r t i c i p a n t s  h a d  i n c o r r e c t l y  r e c o r d e d  t h e  m o n i t o r  i n s t a l l a t i o n  a n d  r e m o v a l

d a t e s . B e c a u s e  t h e  i n t e r p r e t a t i o n  o f  t h e  r a d o n  l e v e l s  d e p e n d s  c r i t i c a l l y  o n

h o w  l o n g  t h e  d e t e c t o r s  w e r e  e x p o s e d  t o  r a d o n  i n  t h e  h o m e ,  c h a n g i n g  t h e  i n s t a l -

l a t i o n  a n d  r e m o v a l  d a t e s  a l t e r e d  t h e  r e s u l t i n g  r a d o n  r e a d i n g .  T h e s e  i n d i v i d u -

a l s  h a d ,  i n  g e n e r a l ,  w r i t t e n  t h e  s a m e  y e a r  f o r  t h e  i n s t a l l a t i o n  a n d  r e m o v a l

d a t e s ,  r e s u l t i n g  i n  r e m o v a l  d a t e s  e a r l i e r  t h a n  t h e  i n s t a l l a t i o n  d a t e s .  O n c e

t h e  m i s t a k e  w a s  c o r r e c t e d ,  t h e  r a d o n  l e v e l s  w e r e  r e c a l c u l a t e d ,  a n d  t h e  s t a t i s -

t i c i a n s  p r o v i d e d  t h e  n e w  r e a d i n g s .

W h i l e  m a k i n g  t h e s e  c o r r e c t i o n s ,  w e  d e c i d e d  t o  c h e c k  t h a t  a l l  o f  t h e  r a d o n

r e a d i n g s  i n  o u r  f i l e  c o r r e s p o n d e d  w i t h  t h o s e  i n  t h e  s t a t i s t i c i a n s '  f i l e s .  O u r

a n a l y s i s  s h o w e d  3 9  d i s c r e p a n c i e s  b e t w e e n  t h e  t w o  f i l e s ,  o f  w h i c h  1 7  w e r e  n o t

p a r t i c i p a n t s  i n  o u r  i n f o r m a t i o n  e f f e c t i v e n e s s  s t u d y ,  b e c a u s e  t h e y  h a d  r e t u r n e d

t h e i r  d e t e c t o r s  t o o  l a t e  t o  b e  i n c l u d e d ,  T h e  d i s c r e p a n c i e s  a r o s e  b e c a u s e  t h e

s t a t i s t i c i a n s  h a d  r e c l a s s i f i e d  s o m e  T y p e  2  m o n i t o r s  a s  " u n c o v e r e d  T y p e  3 "

m o n i t o r s ,  w h i c h  i m p l i e d  t h a t  t h e s e  m o n i t o r s  s h o u l d  n o t  b e  i n c l u d e d  i n  c a l c u -

l a t i n g  t h e  h o u s e h o l d ' s  m e a n  r a d o n  r e a d i n g .  O f  t h e  s u r v e y  p a r t i c i p a n t s  w h o s e

r e a d i n g s  c h a n g e d ,  o n l y  t w o  p r e s e n t e d  p r o b l e m s  i n  t e r m s  o f  t h e  e x p e r i m e n t a l

d e s i g n .  A s  n o t e d  a b o v e ,  t h e  i n i t i a l  s t e p  i n  t h e  p r o c e s s  o f  a s s i g n i n g  h o u s e -

h o l d s  t o  d e s i g n  p o i n t s  i n v o l v e d  s p l i t t i n g  t h e  s a m p l e  i n t o  t h o s e  h o u s e h o l d s

w i t h  r a d o n  r e a d i n g s  b e l o w  1  p i C / 1  a n d  t h o s e  w i t h  r a d o n  r e a d i n g s  a b o v e  1  p i C / 1 .

Two o f  the  househo lds '  rev ised  radon  read ings  moved  them f rom one-ha l f  o f  the

s a m p l e  t o  t h e  o t h e r .  W e  r e a s s i g n e d  t h e s e  h o u s e h o l d s  t o  d e s i g n  p o i n t s  b y  r a n -

d o m l y  d r a w i n g  t w o  d e s i g n  p o i n t s .  W e  r e c a l c u l a t e d  t h e  r a n d o m n e s s  d i a g n o s t i c s

t o  e n s u r e  t h a t  n o  b i a s  h a d  b e e n  i m p a r t e d .
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APPENDIX B

DESIGN IMPLEMENTATION

T h e  f i r s t  s t e p  i n  i m p l e m e n t i n g  t h e  e x p e r i m e n t a l  d e s i g n  f o r  e v a l u a t i n g  t h e

e f f e c t i v e n e s s  o f  a l t e r n a t i v e  i n f o r m a t i o n  t r e a t m e n t s  w a s  a s s i g n i n g  s u r v e y

respondents  to  one  o f  e leven  t rea tment  g roups :

Cond i t i on  o r  T rea tment  Group

EPA
Fac t C i t i z e n ' s
sheet CAQUAL COQUALCOQUANT CAQUANT Guide

0 1 2 3 4 5

6 7 8 9 10

R a d o n  r e a d i n g  < 1
p i c o c u r i e  p e r  l i t e r

R a d o n  r e a d i n g  > 1
p i c o c u r i e  p e r  l i t e r

W e  f i r s t  d i v i d e d  o u r  s a m p l e  o f  h o u s e h o l d s  t h a t  p a r t i c i p a t e d  i n  t h e  b a s e l i n e

s u r v e y  i n t o  t w o  g r o u p s :  h o u s e h o l d s  w i t h  r a d o n  r e a d i n g s  b e l o w  1  p i c o c u r i e  p e r

l i t e r  a n d  h o u s e h o l d s  w i t h  r a d o n  r e a d i n g s  o f  1  o r  m o r e  p i c o c u r i e s  p e r  l i t e r .

We then  randomly  ass igned  the  househo lds  w i th  radon  read ings  be low 1  p icocur ie

p e r  l i t e r  t o  o n e  o f  t w o  g r o u p s .  H a l f  o f  t h e m  r e c e i v e d  o n l y  t h e  f a c t  s h e e t .

T h e  o t h e r  h a l f  r e c e i v e d  o n e  o f  t h e  f i v e  i n f o r m a t i o n  b r o c h u r e s  ( i . e . ,  t h e  f o u r

p r o j e c t - d e s i g n e d  b r o c h u r e s  a n d  t h e  E P A  C i t i z e n ' s  G u i d e ) .  T h e  h o u s e h o l d s  w i t h

r a d o n  r e a d i n g s  o v e r  1  p i c o c u r i e  p e r  l i t e r  w e r e  r a n d o m l y  a s s i g n e d  t o  f i v e

g r o u p s  o f  e q u a l  s i z e .  E a c h  o f  t h e s e  r e s p o n d e n t s  r e c e i v e d  o n e  o f  t h e  s a m e  f i v e

b r o c h u r e s .  I n  a d d i t i o n  t o  t h e  r a d o n  i n f o r m a t i o n  b r o c h u r e s ,  e a c h  h o u s e h o l d  i n

the 1-picocurie-or-above category also received the EPA radon mitigation

booklet ,  Radon Reduct ion Methods: A Homeowner 's Guide.

To  a l l oca te  househo lds  in  each  componen t  o f  the  samp le  to  these  t rea tmen t

groups,  a random number generator  was used to assign a random number to each
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h o u s e h o l d .  W e  t h e n  s o r t e d  t h e  h o u s e h o l d s  by  r a n d o m  n u m b e r . *  A f t e r  s o r t i n g

the  samp le  accord ing  to  random numbers ,  the  "under -ones"  and  "over -ones"  were

d i v i d e d  i n t o  t r e a t m e n t  g r o u p s  ( c o n d i t i o n s )  b a s e d  o n  t h e  o r d e r  o f  t h e i r  r a n d o m

n u m b e r s .  F o r  e x a m p l e ,  t h e  u n d e r - o n e  p a r t  o f  t h e  s a m p l e  c o n t a i n e d  1 , 2 9 0

househo lds .  Each  t ime  the  samp le  was  so r ted  by  random number ,  the  645  house-

h o l d s  w i t h  t h e  l o w e s t  r a n d o m  n u m b e r s  w e r e  a s s i g n e d  t o  C o n d i t i o n  0 ,  t o  r e c e i v e

t h e  f a c t  s h e e t .  T h e  n e x t  1 2 9  w e r e  a s s i g n e d  t o  C o n d i t i o n  1 ,  t h e  n e x t  1 2 9  t o

C o n d i t i o n  2 ,  a n d  s o  o n .

T o  g u a r a n t e e  t h a t  t h e  s o r t i n g  r e s u l t e d  i n  a n  a l l o c a t i o n  o f  t h e  s a m p l e

t h a t  w a s  i n d e p e n d e n t  o f  t h e  k e y  c h a r a c t e r i s t i c s  o f  t h e  h o u s e h o l d s  i n  e a c h

g r o u p ,  w e  p e r f o r m e d  s e v e r a l  s t a t i s t i c a l  t e s t s  f o r  i n d e p e n d e n c e .  T h e  m a i n

o b j e c t i v e  w a s  t o  a v o i d  c o n f o u n d i n g  b e t w e e n  t h e  f i n a l  a s s i g n m e n t  a n d  d i f f e r -

e n c e s  a m o n g  t h e  i n d i v i d u a l s  i n  t h e  g r o u p .  F o r  e x a m p l e ,  w e  d i d  n o t  w a n t  o n l y

p e o p l e  w i t h  h i g h  r a d o n  r e a d i n g s  o r  h i g h  l e v e l s  o f  p e r c e i v e d  r i s k s  i n  o n e

t r e a t m e n t  g r o u p .  W h i l e  a l l  t h e  a s s i g n m e n t s  w e  t r i e d  w e r e  r a n d o m ,  t h e  s a m p l e

s i z e s  w e r e  s m a l l  e n o u g h  t h a t  i n t e r d e p e n d e n c i e s  d i d  r e s u l t .  b e t w e e n  k e y  v a r i -

a b l e s  a n d  t h e  a s s i g n m e n t .  W e  t h e r e f o r e  c h e c k e d  f o r  t h e s e  i n t e r d e p e n d e n c i e s

e a c h  t i m e  w e  r a n d o m l y  a s s i g n e d  h o u s e h o l d s  t o  t h e  v a r i o u s  c o n d i t i o n s .  A s  i t

tu rned  ou t ,  the  under -ones  requ i red  more  than  a  dozen  randomiza t ions  be fo re  a

s a m p l e  d i v i s i o n  p a s s e d  a l l  t h e  t e s t s ,  a n d  t h e  o v e r - o n e s  r e q u i r e d  n e a r l y  t w o

d o z e n  r a n d o m i z a t i o n s  b e f o r e  a  s a t i s f a c t o r y  r a n d o m i z a t i o n  w a s  a c h i e v e d .

I n  t h e  s t a t i s t i c a l  t e s t s ,  w e  r e q u i r e d  t h a t  t h e r e  b e  n o  r e l a t i o n s h i p

b e t w e e n  t h e  d e s i g n  a s s i g n m e n t ,  o r  c o n d i t i o n ,  a n d  t h e  h o u s e h o l d s '  c h a r a c t e r i s -

t i c s .  I f  s u c h  a  r e l a t i o n s h i p  w e r e  f o u n d  t o  e x i s t ,  t h e  s o r t i n g  b y  b y  r a n d o m  n u m -

b e r  w a s  r e p e a t e d ,  a n d  t h e  t e s t s  p e r f o r m e d  a g a i n .  T h e  f i r s t  t e s t  r u n  o n  a l l

c a t e g o r i c a l  v a r i a b l e s  w a s  a  c r o s s - t a b u l a t i o n  o f  t h e  b a s e l i n e  s u r v e y  d a t a  o n

t h e  h o u s e h o l d s  b y  c o n d i t i o n .  T h e  r a n d o m i z a t i o n  w a s  c o n s i d e r e d  t o  h a v e  p a s s e d

t h i s  t e s t  i f  t h e  C h i - s q u a r e  t e s t s  r u n  o n  t h e  t w o - w a y  f r e q u e n c y  t a b l e s  s h o w e d

n o  r e l a t i o n s h i p  b e t w e e n  t h e  t w o  v a r i a b l e s  b e i n g  t a b u l a t e d .  T a b l e  B - 1  s h o w s  a n

e x a m p l e  o f  t h e s e  t w o - w a y  f r e q u e n c y  t e s t s  f o r  i n c o m e  a n d  c o n d i t i o n .

* T h e  r a n d o m  n u m b e r  g e n e r a t o r  u s e d  t a k e s  t h e  c o m p u t e r  c l o c k  a s  i t s  s t a r t -
i n g  p o i n t  o r  " s e e d "  a n d  " r e t u r n s  a  n u m b e r  g e n e r a t e d  f r o m  t h e  u n i f o r m  d i s t r i -
b u t i o n  o n  t h e  i n t e r v a l  ( 0 , 1 ) ,  u s i n g  a  p r i m e  m o d u l u s  m u l t i p l i c a t i v e  g e n e r a t o r
w i t h  m o d u l u s  2 3 1 - 1  a n d  m u l t i p l i e r  3 9 7 2 0 4 0 9 4  ( S A S  U s e r ' s  G u i d e :  B a s i c s  [ 1 9 8 2 ] ,
a v a i l a b l e  f r o m  S A S  I n s t i t u t e ,  C a r y ,  N C ) .  B e c a u s e  t h e  r a n d o m  n u m b e r  g e n e r a t o r
u s e s  t h e  c o m p u t e r  c l o c k  t o  i n i t i a l i z e  t h e  r a n d o m  n u m b e r  s t r e a m ,  a  d i f f e r e n t
a l l o c a t i o n  o f  t h e  s a m p l e  o c c u r s  e a c h  t i m e  t h e  p r o g r a m  i s  r u n .
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TABLE B-1. COMPARISON OF CONDITIONS TO HOUSEHOLDS: TWO-WAY FREQUENCY TABLEa 
(Table of Income by Condit) 

Under 1 picocurio Over 1 pit cocur ie 
Income/ . Condit. Condit. 
f requencv - 0 1 2 3 4 5 Tot8 I :::;::!cy 6 7 6 9 10 rota I 

660,001 and over 26 6 0 12 12 6 66 180.001 mnd av.r I2 4 7 6 6 35 
5,000 10 

1: 2: 
0 3 19 

10,000 76 14 2: 167 
20 000 ( 143 

ix 
29 2: 25 212 

30,000 141 27 2’: 284 
42,500 113 
57,500 50 :; :: 

i: 
23 

x: 
233 

12 12 11 110 
72,500 27 

Totr I 566 11: 11: 12: 12: 
Frequency nissing = 102 

12; 1,s 

,--- -.-- ---- 
5.000 

-- 
3 3 2 4 1 

23 25 
35 31 202 

235 
206 

16 15 63 
27 

QIR 
I 90 

STATISTICS FOR TABLE OF INCOYE BY CONDIT 
Statistic DF VaIlJO Prob 

Chi-square 42 46.249 0.301 
Likelihood ratio chi-square 42 56.056 0.072 
Mantel-Haensrel chi-square 1 0.666 0.415 
PHI 0.197 
Contingency coefficient 0.194 
Cramer’s V 0.081 
Effective sample size = 1,110 
Frequency missing L 102 
Warning: 321 of the cells have expended counts 

less than 5. Chi-square may not be 
a valid test. 

10;000 
20,000 
30,000 
42,500 
57,500 
72;SOO 

Totr I 
Frequency nibsing 

STATISTICS FOR TABLE OF INCOME BY CONDIT 
Statistic DF Value Prob 

Chi-square 26 35.031 0.147 
Likelihood ratio chi-square 28 35.566 0.153 
Mantel-Hsonszol chi-square 1 0.215 0.643 
PHI 0.196 
Contingency coefficient 0.194 
Cramer’s V 0.099 

Effective sample size = 916 
Frequency missing = 90 

across-tabulation of income by treatment group assignment. 



For the more continuous variables in our experiment, the Chi-square test 

was unreliable because some of the cells contained less than 5 percent of the 

sample. These variables were age, income, last grade completed in school; 

years lived at this address, radon reading, the number of times a respondent 

heard about radon in the last 3 months, and several measures of performance on 

the radon test questions. On these variables., we ran ordinary. least-squares 

(OLS) models, with "condition" as the explanatory variable. Again, the ran- 

domization was considered acceptable if there were no statistical.ly signifi- 

cant relationships between any of the dependent variables and the independent 

variable for the design point assignment. The results of these'regressions 

are shown in Table B-Z. 

TABLE B-2. COMPARISON OF CONDITIONS TO HOUSEHOLDS: OLS REGRESSIONS* 

Under 1 picocurio Over 1 picocurie 
Dependsng F F 
variable :y!z value OF 

Dependent 
variable iYEs” value OF 

TOT COR 56.40 
TOT-OK 43.64 
YEABREAD 0.27 
TIMEHEAR 2.12 
SER RADO 0.30 
ADDKLIVE 1,094.98 
ACE 951.75 

1.11 TOT COR 16.88 0.48 4 
0.59 t TOT-OK 36.57 0.76 4 
0.73 6 MEANREAD 36.63 0.63 4 
0.64 t TIMEHEAR 12.06 0.38 ‘4 
1.15 SER RADO 0.36 1.79 4 
1.37 6 ADDkLIVE 574.94 0.90 4 
0.77 6 ACE 465.73 0.54 4 

LASTCRAD 33.47 0.94 6 LAJTCRAD 12.76 0.53 4 

aDependent variable: baseline survey responses that are continuous or have many 
categories. 

Independent variable: treatment group assignment. 

bTOT COR--total correct on quiz; TOT OK--total don’t know; MEANREAD--morn radon reading; 
TIMEHEAR--number of times homeowner-had heard about radon; SER-RADO--perceived serious- 
ness of risk from radon; ADDRLIVE--number of years lived at current address; ACE-- 
person’s age; LASTCRAD--person’s lest grade completed. 

As a final step in checking our randomizations, we ran regressions test- 

ing for relationships between a dummy variable representing treatment group 

assignment and several .variables we considered critical. These variables are 

shown, along with their variable names, in Table B-3. Agal'n, we accepted the 

randomization if we found no statistically significant relationships between 

any of the independent variables and the dummy variable representing condi- 

tion. The results from these regressions are shown in Table B-4. Because the 

OLS regressions showed no evidence of relationships, we did not conduct more 

sophisticated analyses such as probits. 
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TABLE B-3. VARIABLES INCLUDED IN DUMMY-VARIABLE REGRESSIONS

V a r i a b l e
name V a r i a b l e  d e f i n i t i o n

INCOME

LASTGRAD

AGE

SEX

MEANREAD

RISK_COR

TIMEHEAR

USE_BROC

CONC_CIT

CONC_NEI

CONC_EXA

SIM_WAST

ADDRLIVE

NUMPEOP

FIXHOUSE

ASK_DOC

INFO_APP

QUES_INF

NUM_WORK

Befo re - tax  annua l  income

L a s t  g r a d e  o f  r e g u l a r  s c h o o l  c o m p l e t e d

Age

Sex

Radon reading

C o m p o s i t e  s c o r e  o n  r i s k  q u e s t i o n s  f r o m  b a s e l i n e  s u r v e y

T imes  heard  abou t  radon  in  the  las t  3  months

W a n t  i n f o r m a t i o n  i n  a  b r o c h u r e  m a i l e d  t o  h o u s e

R a d o n  i s  a  s e r i o u s  c o n c e r n  i n  y o u r  c i t y  o r  t o w n

Radon is  a  ser ious  concern  in  your  ne ighborhood

Concern  about  radon i s  g rea t l y  exaggera ted

R i s k  o f  d y i n g  f r o m  r a d o n  s i m i l a r  t o  r i s k  f r o m  h a z a r d o u s  w a s t e  d u m p

Y e a r s  l i v e d  a t  t h i s  a d d r e s s

N u m b e r  o f  p e o p l e  l i v i n g  a t  t h i s  a d d r e s s

U s u a l l y  t r y  t o  f i x  t h i n g s  a r o u n d  t h e  h o u s e

Q u e s t i o n  d o c t o r ,  r e a d  h e a l t h  a r t i c l e s

G a t h e r  l o g s  o f  i n f o r m a t i o n  b e f o r e  b u y i n g  a p p l i a n c e s

Q u e s t i o n  i n f o r m a t i o n  f r o m  e x p e r t s  o r  a u t h o r i t i e s

Work  w i th  numbers  in  job  o r  hobby
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TABLE B-4. ORDINARY LEAST SQUARES REGRESSIONS 

Dependent variable 

Variable 
nme 

INTERCEP 
INCOME 
LASTCRAD 
ACE 
SEX 
YEANREAD 
RISK COR 
TIMEBEAR 
USE BROC 
CONS CIT 
CONCINEI 

~FE 
ADD&IVE 
NUYPEOP 
FIXNOUSE 
ASK DOC 

Design (0 
P8rrmeter T 
estimate value 

Design 11 Design 12 Design 13 
Parsmeter T Parameter T Par8meter T 
estimate value estimate value estinrta value 

0.5752 3.259 0.1054 1 .OlO 0.0935 0.696 0.0947 0.673 
0.0000 -0.666 0.0000 -0.479 0.0000 1.264 0.0000 0.260 

-0.0006 -0.071 -0.0002 -0.039 -0.0021 -0.442 0.0022 0.426 
-0.0011 -0.622 0.0003 0.246 0.0002 0.160 0.0005 0.477 

0.0206 0.627 0.0087 0.376 -0.0232 -1.004 0.0096 0.394 
0.0602 0.621 -0.0206 -0.664 0.0374 0.663 -0.0691 -1.632 
0.0070 0.376 0.0012 0.106 -0.0094 -0.640 -0.6136 -1.199 
0.0005 0.061 -0.0056 -1.626 0.0054 1.461 0.0006 0.166 

-0.0430 -1.473 0.0066 0.327 0.0094 0,544 -0.0232 -1.297 
-0.0031 -0.056 -0.0190 -0.667 -0.0202 -0.624 0.0376 1.117 
0.0232 0.390 0.0106 0.299 0.0375 1.067 -0.0532 -1.456 

-0.0029 -0.057 0.0219 0.723 0.0032 0.105 0.0246 0.766 
-0.0469 -1.100 -0.0026 -0.112 0.0262 1.116 0.0256 0.986 

0.0026 1.402 0.0003 0.244 -0.0014 -1.196 -0.0015 -1.167 
0.0034 0.243 0.0032 0.387 -0.0054 -0.646 0.0142 1.651 

-0 .OD5D -0.129 0.0166 0.601 -0.0261 -1.123 0.0063 0.261 
0.0250 0.624 -0.0131 -0.666 0.0226 O.QS5 -0.0203 -0.626 

-0.0636 -1.607 -0.0191 -0.612 0.0104 0.444 0.0193 0.709 
0.0147 0.367 -0.0011 -0.044 0.0108 0.442 -0.0047 -0.104 
0.0227 0.666 -0.0016 -0.076 -0.0324 -1.420 -0.0093 -0.393 

F VALUE 0.573 0.337 0.766 0.646 
PROI))F 0.9262 0.9965 0.7236 0.6633 
R-SIUARE 0.0143 0.0084 0.0196 0.0209 

'k$QUAf!E -0.0106 -O.OlSI -0.0013 -0.0036 
(continued) 
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TABLE B-4 (continued) 

Dependent variable 

Variable 
name 

INTERCEP 
INCOME 
LASTCRAD 
AGE 
SEX 
MEANREAD 
RISK CUR 
TIMEiiEAR 
USE BROC 
CONT CIT 
CONC-NE1 
CONC-EXA 
SIM WAST 
ADDRLIVE 
NUMPEOP 
FIXHDUSE 
ASK DOC 
INFii APP 
qUES:INF 
NM-WORK 

-0.0020 
0.0003 

:0.0101 
-0.0400 

0.0087 
-0.0011 

0.0124 
0.0207 

-0.0200 
-0.0112 
-0.0013 
-0.0011 
-0.0109 
-0.0110 
-0.0053 

0.0207 
-0.0053 

0.0027 

1.556 -0.0420 -0.415 0.3673 2.009 -0.0590 -0.370 
0.646 a. QODO -0.307 0.0000 -0.369 0.0000 1.511 

-0.545 0.0036 0.761 -0.0092 -1.202 0.0000 0.111 
a.299 -0.0002 -0.174 0.0010 1.097 0.0006 0.372 

-0.736 0 .QO26 0.114 0.0227 0.597 -0 .OO32 -0.009 
-1.030 0.0402 1.145 -0.0065 -1.044 -0.0029 -0.595 

0.734 0.0064 0.590 0.0116 0.632 0.0070 0.409 
-0.273 0.0002 0.050 0.0044 0.791 -0.0016 -0.305 

0.674 0.0300 2.310 -0.0137 -0.499 0.0307 1.190 
a.599 -0.0160 -0.509 -0.0246 -0.450 -0.0049 -0.096 

-0.747 0.0100 0.292 -0.0160 -0.271 0.0255 0.463 
-0.347 -a .0357 -1.215 -0.0000 -1.764 0.0062 0.133 
-0.040 -0.0030 .-0.123 -0.0314 -0.792 0.0655 1.771 
-0.002 0.0009 0.756 -0.0017 -0.900 -0.0001 -0.003 
-1.236 -0.0046 -0.566 0.0063 0.464 0.0130 1.023 
-0.446 0.0173 0.766 0.0063 0.169 -0.0134 -0.304 
-0.210 -0.0000 -0.303 0.0466 1.225 -0.0133 -0.375 

1.147 0.0245 1.074 -0.0042 -0.114 0.0077 0.223 
-0.205 -0.0144 -0.610 -0 .Q402 -1.043 0.0209 0.002 

0.110 0.0102 0.010 -0.0107 -0.495 0.0356 1 .OlO 

F VALUE 0.436 0.606 0.679 0.647 

PROB>F 0.9027 0.0366 0.0415 0.0707 

R-SQUARE 0.0109 0.0171 0.0210 0.0200 

Design (4 Design #5 
Parameter T Parameter 
estimate 

T- 
value estimate vrlua 

0.1733 
0. OODQ 

Design 16 Design (7 
Parameter T Parameter T 
estimate value estimate value 

'~-J$QUARE -0.0141 -0.0070 -0.0103 -0.0113 

(continued) 
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TABLE B-4 (continued) 

Dependent variable 
Design #8 Design 49 Design #lo 

Variable Parameter T Par8met.w T Parraster T 
name estinats ‘value ertirrte vatus estimte vslue 

INTERCEP 
INCOME 
LASTCRAD 
ACE 
SEX 
MEANREAD 
RISK COR 
TIMEiiEAR 
USE DRDC 
CONS CIT 
CONCZNEI 

%ciJ::i 
ADDRLIVE 
NUMPEDP 
FIXHOUSE 
ASK DDC 
INFa_APP 

%yRHL 

F VALUE 

PROB>F 

R-SQUARE 

0. IOQb 
0.0000 
0.0059 

-0.0010 
-0.0284 
0.0009 

-0.0126 
0.0024 

-0.0101 
0.0222 
0.0006 
0.0621 
0.0164 
0.0043 
0.0076 

-6.0401 
0.0444 
0.0193 

-0.0050 
-0.0519 

0.682 0.1052 
-0.966 0.0000 

0.682 
-0.729 

0.436 
-0.156 
0.198 
0.973 

-0.290 
-0.468 
0.696 
0.173 
0.338 
1.026 

-0.694 
-1.420 
-0.168 

1.570 
0.076 

-0.171 
1.100 
1.754 

0.4075 
0 .oooo 

0.816 0.0030 
-0.673 -0.0002 
-0.799 0.0068 

1.829 0.0046 
-0.734 -0.0048 

0.462 -0.0024 
-0.393 0.0146 
0.435 0.0085 
0.156 0.0160 
1.333 0.0623 
0.441 -0.0212. 
2.402 -0.0024 
0.612 -0.0021 

-1.145 0.0531 
1.249 0.0026 
0.657 -0.0057 

-0.160 0.0383 
-1.469 0.0596 

-0.0004 
-0.0011 
0.0020 

-0.0052 
-0.0012 
-0.0029 
-0.0217 
-0.0012 
-0.0361 
-0.0626 
-0.0292 
-0 .OOOl 
-0.0260 
-0.0069 
-0.0803 
-0.0171 
-0.0212 
-0.0248 

0.944 1.029 1.067 
0.6273 0.4252 0.3818 
0.0301 0.0327 0.0338 

3.128 
0.571 

-0.063 
-0.741 
0.059 

-1.084 
-0.071 
-0.566 
-0.866 
-0.025 
-0.671 
-1.375 
-0.809 
-0.065 
-2.018 
-0.173 
-2.316 
-0.505 
-0.602 
-0.721 

YS~UARE -0.0018 0.0009 0.0021 
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APPENDIX C

SAMPLE DESIGN AND ALLOCATION AND SAMPLE SIZE JUSTIFICATION

C.1 SAMPLE DESIGN AND ALLOCATION

C.1 .1  S t ra t i f i ca t ion

S t r a t i f i c a t i o n  c o n s i s t s  o f  p a r t i t i o n i n g  t h e  u n i t s  o f  t h e  s t u d y  p o p u l a t i o n

i n t o  n o n o v e r l a p p i n g  s u b g r o u p s ,  o r  s t r a t a .  T h e  t o t a l  s a m p l e  i s  t h e n  a l l o c a t e d

among the  s t ra ta , a n d  t h e  r e q u i r e d  n u m b e r  o f  u n i t s  i s  s e l e c t e d  f r o m  e a c h

s t r a t u m .  F o r  t h e  s t a t e w i d e  r a d o n  s t u d y ,  s i n g l e - u n i t  h o m e s  i n  N e w  Y o r k  S t a t e

h a v e  b e e n  s t r a t i f i e d  i n t o  s e v e n  g e o g r a p h i c a l  a r e a s ,  o r  s t r a t a .  T h e  s t r a t a

a n d  a l l o c a t i o n  o f  t h e  t o t a l  s a m p l e  o f  2 , 5 0 0  h o m e s  a m o n g  t h e  s t r a t a  a r e

d e s c r i b e d  i n  t h i s  a p p e n d i x .  ( T h e  s a m p l e  f o r  t h e  r i s k  c o m m u n i c a t i o n  r e s e a r c h

inc luded  on ly  the  2 ,300  homeowners  who re tu rned  the i r  radon  mon i to rs . )

S t r a t i f i c a t i o n  p r o v i d e s  c o n t r o l  o f  t h e  d i s t r i b u t i o n  o f  t h e  s a m p l e .

There  a re  severa l  reasons  why  such  con t ro l  may  be  des i red ,  and  reasons

p e r t i n e n t  t o  t h e  s t a t e w i d e  r a d o n  s u r v e y  a r e  b r i e f l y  d i s c u s s e d  h e r e .  O n e

r e a s o n  f o r  s t r a t i f i c a t i o n  i s  t o  i m p r o v e  t h e  p r e c i s i o n  o f  s a m p l e  e s t i m a t e s .

T o w a r d  t h i s  e n d ,  s t r a t i f i c a t i o n  v a r i a b l e s  s u s p e c t e d  t o  b e  r e l a t e d  t o  t h e

r e s p o n s e  v a r i a b l e  ( h e r e ,  r a d o n  l e v e l )  a r e  c h o s e n ;  t h a t  i s ,  s t r a t a  a r e  f o r m e d

t o  r e f l e c t  a n t i c i p a t e d  d i f f e r e n c e s  i n  t h e  r e s p o n s e  v a r i a b l e .  P r e c i s i o n  i s

i m p r o v e d  t o  t h e  e x t e n t  t h a t  p o p u l a t i o n  u n i t s  i n  t h e  s a m e  s t r a t u m  t e n d  t o

h a v e  s i m i l a r  r e s p o n s e  v a r i a b l e  v a l u e s ,  a n d  s t r a t u m  a v e r a g e s  t e n d  t o  b e

d i f f e r e n t .  A  s e c o n d  r e a s o n  f o r  c o n t r o l l i n g  t h e  d i s t r i b u t i o n  o f  t h e  s a m p l e

i s  t o  f a c i l i t a t e  e s t i m a t i o n  f o r  s u b p o p u l a t i o n s  o f  i n t e r e s t  ( r e f e r r e d  t o  a s

d o m a i n s ) .  S t r a t a ,  o r  c o m b i n a t i o n s  o f  s t r a t a ,  c a n  b e  d e f i n e d  t o  c o i n c i d e

wi th  domains ,  and  the  requ i red  sample  s ize  can  then  be  ass igned  to  each

d o m a i n .  A n o t h e r  r e a s o n  f o r  s t r a t i f i c a t i o n  i s  t o  d i s t r i b u t e  t h e  s a m p l e  s o

t h a t  d a t a  u s e r s  a r e  a s s u r e d  t h a t  p r i m a r y  g r o u p s  i n  t h e  s t u d y  p o p u l a t i o n  a r e

adequate ly  represented .  Th is  may  be  impor tan t  even  when separa te  es t imates

f o r  t h e s e  g r o u p s  a r e  n o t  n e e d e d  a n d  d i f f e r e n c e s  ( w i t h  r e s p e c t  t o  t h e  r e s p o n s e

v a r i a b l e )  a r e  n o t  s u s p e c t e d .  S u c h  d i s p e r s i o n  o f  t h e  s a m p l e  i s  f r e q u e n t l y  a
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m o t i v a t i o n  f o r  u s i n g  s o m e  l e v e l  o f  g e o g r a p h i c a l  s t r a t i f i c a t i o n  i n  s t a t e w i d e

o r  n a t i o n a l  s u r v e y s .

I t  f o l l o w s  t h a t  d e v e l o p i n g  s t r a t a  f o r  t h e  s t a t e w i d e  r a d o n  s u r v e y  i n v o l v e d

c o n s i d e r i n g  w h a t  f a c t o r s  m a y  b e  r e l a t e d  t o  r a d o n  l e v e l s  a n d  w h a t  s u b p o p u l a -

t i o n s  m a y  b e  o f  s p e c i a l  i n t e r e s t  t o  t h e  s t u d y .  A c c o r d i n g  t o  c u r r e n t  t e c h n i c a l

l i t e r a t u r e ,  t h e  m a j o r  s o u r c e  o f  r a d o n  i n  U n i t e d  S t a t e s  h o u s e s  i s  t h e  u n d e r -

l y i n g  s o i l ;  t h u s ,  i n d o o r  r a d o n  c o n c e n t r a t i o n s  a r e  d e t e r m i n e d  ( t o  a  f i r s t

o r d e r )  b y  s o i l  r a d i u m  c o n c e n t r a t i o n s  a n d  s o i l  p e r m e a b i l i t y .  S o i l  t y p e s

g e n e r a l l y  r e f l e c t  u n d e r l y i n g  g e o l o g i c a l  c o n d i t i o n s  a n d  a r e  t h e r e f o r e  s p a t i a l l y

c o h e r e n t  ( i . e . ,  s i m i l a r  r o c k s  a n d  s o i l s  w i l l  b e  e x p o s e d  i n  a r e a s  w i t h  c h a r a c -

t e r i s t i c  d i m e n s i o n s  f r o m  h u n d r e d s  o f  m e t e r s  t o  h u n d r e d s  o f  k i l o m e t e r s  i n

e x t e n t ) .  T h e s e  o b s e r v a t i o n s  r e c o m m e n d  s t r a t i f i c a t i o n  a c c o r d i n g  t o  l o c a t i o n .

S p e c i f i c a l l y ,  s t r a t i f i c a t i o n  i n t o  m a j o r  g e o l o g i c a l  r e g i o n s  i s  a p p r o p r i a t e ,

t o g e t h e r  w i t h  a d d i t i o n a l  s t r a t i f i c a t i o n  t o  d e l i n e a t e  o t h e r  a r e a s  o f  s p e c i a l

i n t e r e s t  t o  t h e  s t u d y .

Fo l low ing  d iscuss ions  w i th  NYSERDA and geo log ica l  consu l tan ts ,  the

f o l l o w i n g  s t r a t a  w e r e  s e l e c t e d  f o r  t h e  r a d o n  s u r v e y :

1 . B i n g h a m t o n .  B a s e d  o n  N U R E  d a t a ,  t h i s  i s  a n  a r e a  o f  s p e c i a l
i n t e r e s t .  H i g h  l e v e l s  o f  r a d o n  h a v e  b e e n  o b s e r v e d  i n  w a t e r .

2. Unde fo rmed Sed iments .  Re la t i ve ly  unde fo rmed Pa leozo ic  sed iments
domina te  cen t ra l  and  sou thern  New York ,  f rom A lbany  to  Bu f fa lo ,
and  sou th  to  B inghamton.  NYSERDA data  ind ica te  tha t  some
h i g h  r a d o n  c o n c e n t r a t i o n s  h a v e  b e e n  f o u n d  i n  t h i s  r e g i o n .  I n
a d d i t i o n ,  i n v e s t i g a t i o n s  b y  S a c h s  a n d  o t h e r s  h a v e  s h o w n  t h a t
unde fo rmed sed iments  can  be  assoc ia ted  w i th  h igh  radon  concen-
t r a t i o n s  i n  P e n n s y l v a n i a ,  o n  r o c k s  w h i c h  m a y  n o t  b e  d i s s i m i l a r
to the New York exposures.

3. Metamorph ic  Rock .  The  Ad i rondack  metamorph ic / igneous  rocks
c o n t a i n  f a c i e s  a n a l o g o u s  t o  t h o s e  a s s o c i a t e d  w i t h  h i g h  r a d o n
c o n c e n t r a t i o n s  i n  w a t e r  i n  M a i n e .

4 . Defo rmed Sed iments  and  Rock .  Eas t  o f  A lbany ,  and  ex tend ing
d o w n  t o  N e w  Y o r k  C i t y ,  t h e r e  i s  a  b e l t  o f  c o m p l e x  d e f o r m e d ,
o rogen ic  sed iments  and  metamorph ic  rocks ,  wh ich  i s  cons idered
a  d i s c r e t e  g e o l o g i c a l  r e g i o n .

5 . S t a t e n  I s l a n d .  S t a t e n  I s l a n d  i s  i n  p a r t  u n d e r l a i n  b y  T r i a s s i c
s e d i m e n t s  s i m i l a r  t o  t h o s e  a s s o c i a t e d  w i t h  u n u s u a l l y  h i g h
c o n c e n t r a t i o n s  o f  r a d o n  i n  t h e  P r i n c e t o n ,  N e w  J e r s e y ,  a r e a .
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6. L o n g  I s l a n d .  M u c h  o f  L o n g  I s l a n d  i s  u n d e r l a i n  b y  g l a c i a l
s e d i m e n t s .  I t  h a s  a  v e r y  l a r g e  p o p u l a t i o n  b a s e ,  b u t  r a d o n
l e v e l s  s h o u l d  b e  l o w  i n  t h i s  a r e a  c o n t a i n i n g  p r e d o m i n a n t l y
s a n d  d e p o s i t s .

7 . N e w  Y o r k  C i t y .  T h i s  i s  n o t  a  s e p a r a t e  g e o l o g i c a l  r e g i o n ,  b u t
t h e  s i z e  o f  t h e  c i t y  w a r r a n t s  i t s  i n d i v i d u a l  c o n s i d e r a t i o n .

C . 1 . 2  A l l o c a t i o n  o f  t h e  S a m p l e  S i z e

T h i s  s e c t i o n  d e s c r i b e s  t h e  a l l o c a t i o n  o f  t h e  f i r s t  s t a g e  s a m p l e  ( c l u s t e r s

o f  h o m e s )  t o  t h e  s e v e n  g e o g r a p h i c a l  s t r a t a ,  a n d  t h e  s i z e  o f  t h e  s e c o n d  s t a g e

s a m p l e  ( h o m e s )  t o  b e  s e l e c t e d  f r o m  e a c h  c l u s t e r .  F o r  t h e s e  p u r p o s e s ,  e q u a -

t i o n s  a r e  u s e d  t h a t  e x p r e s s :

The  samp l ing  va r iance  o f  the  paramete r  es t imates

T h e  c o s t  o f  t h e  s u r v e y

i n  t e r m s  o f  d e s i g n  c o n s t a n t s  a n d  t h e  f i r s t  a n d  s e c o n d  s t a g e  s a m p l e  s i z e s .

T h e s e  e q u a t i o n s  a r e  s o l v e d  f o r  t h e  s a m p l e  s i z e s  n e e d e d  t o  s a t i s f y  t h e  v a r i a n c e

c o n s t r a i n t s ,  f o r  a  m i n i m u m  c o s t .  T h e  d e s i g n  c o n s t a n t s  a n d  t h e  v a r i a n c e  f o r

t h i s  s u r v e y  a r e  d e s c r i b e d  b e l o w .

T h e  r e s u l t i n g  a l l o c a t i o n s  d i f f e r ,  h o w e v e r ,  s i n c e  s o m e  o f  t h e  d e s i g n

c o n s t a n t s  a r e  d i f f e r e n t .  T h e r e  h a v e  b e e n  c h a n g e s  i n  d e s i g n  c o n s t a n t s  b e c a u s e

t h e  s t r a t u m  d e f i n i t i o n s  h a v e  b e e n  r e f i n e d  a n d  t h e  s t u d y  p o p u l a t i o n  h a s  b e e n

r e s t r i c t e d  t o  i n c l u d e  o n l y  s i n g l e - u n i t  h o m e s  ( i n s t e a d  o f  a l l  h o u s e h o l d s ) .

A l l o c a t i o n s  a r e  p r e s e n t e d  f o r  t w o  s e p a r a t e  s e t s  o f  v a r i a n c e  c o n s t r a i n t s .

F o r  a l l o c a t i o n  I ,  v a r i a n c e  c o n s t r a i n t s  a r e  i m p o s e d  o n  s t a t e w i d e  e s t i m a t e s

a n d  o n  e s t i m a t e s  f o r  S t r a t a  1 ,  2 ,  a n d  3 .  A l l o c a t i o n  I I  r e s u l t s  f r o m  v a r i a n c e

c o n s t r a i n t s  o n  s t a t e w i d e  e s t i m a t e s  a n d  o n  e s t i m a t e s  f o r  S t r a t a  1 ,  2 ,  3 ,  a n d

5  ( S t a t e n  I s l a n d ) .  A l l o c a t i o n  I I  w o u l d  b e .  w a r r a n t e d  i f  t h e r e  w e r e  s p e c i a l

i n t e r e s t  i n  s t u d y i n g  r a d o n  l e v e l s  i n  S t a t e n  I s l a n d  h o m e s  ( i . e . ,  i n t e r e s t

b e y o n d  t h a t  a p p r o p r i a t e  f o r  a  s t r a t u m  c o m p r i s i n g  o n l y  2  p e r c e n t  o f  t h e

s t a t e w i d e  s t u d y  p o p u l a t i o n ) .

T h e  f o l l o w i n g  d e s i g n  c o n s t r a i n t s  a r e  i n v o l v e d  i n  a l l o c a t i n g  t h e  s a m p l e

s i z e :

1. T h e  p o p u l a t i o n  p r o p o r t i o n .  S t a t e w i d e  a n d  f o r  e a c h  s t r a t u m .
T h i s  i s  t h e  p r o p o r t i o n  o f  s i n g l e - u n i t  h o m e s  h a v i n g  r a d o n
l e v e l s  t h a t  e x c e e d  a  s p e c i f i e d  v a l u e  o f  i n t e r e s t .  T h e  a l l o -
c a t i o n  i s  d e v e l o p e d  t o  g i v e  p r e c i s e  e s t i m a t e s  f o r  p r o p o r t i o n s
i n  t h e  n e i g h b o r h o o d  o f  . 0 5 .  ( E s t i m a t e s  w i l l  b e  o f  b e t t e r
p r e c i s i o n  f o r  p r o p o r t i o n s  g r e a t e r  t h a n  . 0 5 ) .
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2.

3 .

4 .

5 .

6.

R e l a t i v e  s t r a t u m  s i z e s .  T h e  r e l a t i v e  s i z e  o f  a  s t r a t u m  i s
t h e  r a t i o  o f  t h e  n u m b e r  o f  s i n g l e - u n i t  h o m e s  i n  t h e  s t r a t u m
t o  t h e  n u m b e r  o f  s i n g l e - u n i t  h o m e s  i n  t h e  S t a t e .  T h e s e
va lues  were  computed  us ing  1980  coun ty - leve l  census  in fo rmat ion
o n  t h e  t o t a l  n u m b e r  o f  h o u s i n g  u n i t s  a n d  t h e  p r o p o r t i o n  o f
s i n g l e - u n i t  s t r u c t u r e s .  T a b l e  C - 1  d i s p l a y s  t h e  r e l a t i v e
s t r a t u m  s i z e s .

T h e  c o s t  o f  a n  u n p r o d u c t i v e  t e l e p h o n e  n u m b e r  ( i . e . ,  o n e  n o t
y i e l d i n g  a  s i n g l e - u n i t  h o m e ) ,  a n d  t h e  c o s t  o f  a  c o m p l e t e d
t e l e p h o n e  i n t e r v i e w  w i t h  a  s i n g l e - u n i t  h o u s e h o l d .

T h e  p r o b a b i l i t y  o f  i d e n t i f y i n g  a  c l u s t e r  f r o m  a  r a n d o m l y
s e l e c t e d  t e l e p h o n e  n u m b e r .  T h i s  p r o b a b i l i t y  v a r i e s  f r o m
s t r a t u m  t o  s t r a t u m .  I t s  v a l u e  w a s  e s t i m a t e d  f o r  e a c h  s t r a t u m
based on the number of  NPA/NXX codes, the number of  households,
a n d  t h e  p e r c e n t a g e  o f  h o u s e h o l d s  t h a t  a r e  s i n g l e - u n i t .
es t imates  a re  shown in  Tab le  C-1 .

T h e  c o n d i t i o n a l  p r o b a b i l i t y  o f  o b t a i n i n g  a  s i n g l e - u n i t  h o m e
w i t h i n  a n  i d e n t i f i e d  c l u s t e r .  A g a i n ,  t h i s  p r o b a b i l i t y  v a r i e s
f r o m  s t r a t u m  t o  s t r a t u m .  I t s  v a l u e s  g i v e n  i n  T a b l e  C - 1  w e r e
t a k e n  f r o m  p r e v i o u s  R T I  e x p e r i e n c e  i n  r a n d o m  d i g i t  d i a l i n g
f o r  t h e  r e s p e c t i v e  l o c a t i o n s  a n d  a d j u s t e d  t o  a c c o u n t  f o r  t h i s
s t u d y ' s  r e s t r i c t i o n  t o  s i n g l e - u n i t  h o m e s .

T h e  i n t r a c l u s t e r  c o r r e l a t i o n .  T h i s  d e s i g n  c o n s t a n t  d e s c r i b e s
t h e  t e n d e n c y  f o r  h o m e s  i n  t h e  s a m e  c l u s t e r  t o  h a v e  s i m i l a r
r a d o n  l e v e l s .  I t s  v a l u e  i s  a s s u m e d  t o  b e  . 0 5  f o r  a l l  s t r a t a .
Th is  va lue  was chosen based on prev ious  survey  exper ience and
o n  c e r t a i n  f e a t u r e s  o f  t h i s  s t u d y .  I n  p a r t i c u l a r ,  h o m e s  i n
t h e  s a m e  c l u s t e r  w i l l  b e  r e l a t i v e l y  c l o s e  i n  l o c a t i o n  a n d  s o
w i l l  b e  m o r e  l i k e l y  ( a l t h o u g h  n o t  a t  a l l  c e r t a i n )  t o  h a v e
s i m i l a r  u n d e r l y i n g  g e o l o g i c a l  c o n d i t i o n s  t h a t  m a y  b e  r e l a t e d
t o  r a d o n  l e v e l s .  A l s o ,  h o m e s  i n  t h e  s a m e  c l u s t e r  m a y  t e n d  t o
b e  s o m e w h a t  s i m i l a r  i n  a g e  a n d  " t i g h t n e s s "  ( w i t h  r e s p e c t  t o
v e n t i l a t i o n ) ,  a  f a c t o r  s u s p e c t e d  t o  b e  r e l a t e d  t o  i n d o o r
r a d o n  l e v e l s .

H a v i n g  s p e c i f i e d  t h e  d e s i g n  c o n s t a n t s ,  t h e  s a m p l e  s i z e  s o l u t i o n s  a r e  o b t a i n e d

i n  t w o  s t e p s .  T h e  o p t i m a l  s e c o n d  s t a g e  s a m p l e  s i z e s  ( i . e . ,  t h e  n u m b e r  o f

s i n g l e - u n i t  h o m e s  p e r  c l u s t e r )  f o r  e a c h  s t r a t u m  a r e  c o m p u t e d  f i r s t .  T h e s e

o p t i m a l  c l u s t e r  s i z e s  d o  n o t  d e p e n d  o n  t h e  v a r i a n c e  c o n s t r a i n t s ,  a n d  t h u s

a r e  t h e  s a m e  f o r  b o t h  a l l o c a t i o n s  I  a n d  I I .  T h e  c o m p u t e r  c l u s t e r  s i z e s  h a v e

been ad jus ted  upwards  to  compensa te  fo r  the  fo l low ing  an t i c ipa ted  nonresponse :

( 1 )  a  f a i l u r e  t o  o b t a i n  t h e  r e q u i r e d  i n f o r m a t i o n  a b o u t  h o u s i n g  u n i t  c h a r a c -

t e r i s t i c s  f o r  5  p e r c e n t  o f  t h e  h o u s e h o l d s  a n d  ( 2 )  a  f u r t h e r  f a i l u r e  t o

o b t a i n  t h e  r a d o n  i n f o r m a t i o n  i n  1 5  p e r c e n t  o f  t h e  h o u s e h o l d s .  T h e  r e s u l t i n g

second  s tage  sample  s izes  a re  shown in  Tab le  C-2 .
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TABLE C-1. DESIGN CONSTANTS

P r o b a b i l i t y
R e l a t i v e P r o b a b i l i t y o f  i d e n t i f y i n g  a

s t r a t u m  s i z e o f  i d e n t i f y i n g s i n g l e - u n i t  h o m e ,
S t ra tum (single-unit homes) a  c l u s t e r g i v e n  a  c l u s t e r

h N ( h ) pOOc P(h),

1 .  B i n g h a m t o n .031 . 1 9 . 2 3

2 .  Unde fo rmed sed imen ts .417 . 1 5 . 2 9

3 .  M e t a m o r p h i c  r o c k .047 . 1 3 . 2 6

4 .  D e f o r m e d  s e d i m e n t s
and  rock

.140 . 1 6 . 2 6

5. S t a t e n  I s l a n d .021 . 2 9 . 3 2

6. Long Is land .241 . 2 5 . 3 7

7. New York  Ci ty .103 . 0 8 . 1 0
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TABLE C-2. SAMPLE SIZE ALLOCATION I: VARIANCE CONSTRANTS ON STATEWIDE ESTIMATES
AND ON STRATA 1, 2, AND 3 ESTIMATES

Second stage
Fi rs t  s tage sample size Total

Expected telephone
numbers

Stratum
sample size (housing units) sample size To identify
( c l us te r s ) per  c lus ter ) (housing units) c lus ters Total

1. Binghamton 156 2 312 821 1,499

2. Undeformed sediments 232 3 696 1,547 3,147

3. Metamorphic rock 160 3 480 1,231 2,462

4. Deformed sediments and rock 78 3 234 488 1,088

5. Staten Island 24 2 48 83 158

6. Long Island 272 2 544 1,088 1,823

7. New York City 48 3 144 600 1,560

State 970 2,418a 5,858 11,737

aTaking into account anticipated nonresponse, this sample size is expected to yield approximately 2,000
complete observations.



G i v e n  t h e  s e c o n d  s t a g e  s a m p l e  s i z e s ,  t h e  f i r s t  s t a g e  s a m p l e  s i z e s

( i . e . ,  n u m b e r  o f  a c c e p t e d  c l u s t e r s )  f o r  e a c h  s t r a t u m  r e q u i r e d  t o  m e e t

t h e  v a r i a n c e  c o n s t r a i n t s  c a n  n o w  b e  c o m p u t e d .  T h e  v a r i a n c e  c o n s t r a i n t s

a r e  s p e c i f i e d  i n  t e r m s  o f  t h e  c o e f f i c i e n t  o n  v a r i a t i o n  ( C V ) ,  w h i c h  i s

d e f i n e d  a s

w h e r e  P  i s  t h e  p o p u l a t i o n  p r o p o r t i o n  b e i n g  e s t i m a t e d ,  i i s  t h e  e s t i m a t o r

b a s e d  o n  t h e  s a m p l e  d a t a ,  a n d  Var{^P)  i s  t h e  v a r i a n c e  o f  ^P. T h e  v a r i a n c e

c o n s t r a i n t s  a r e  i m p o s e d  a t  P  =  . 0 5  f o r  t h i s  d e s i g n ,  a s  d i s c u s s e d  e a r l i e r .

T h e  f o l l o w i n g  v a r i a n c e  c o n s t r a i n t s  a r e  u s e d  t o  o b t a i n  t h e  f i r s t  a l l o c a t i o n :

.13 ( s t a t e w i d e ) ;

.35 ( S t r a t u m  1 ) ;

. 2 5 , h = 2, 3; and

1 . 0 0 , h = 4, 5, 6, 7 .

T h e  s t r o n g e s t  c o n s t r a i n t  i s  p l a c e d  o n  t h e  v a r i a n c e  o f  t h e  s t a t e w i d e

e s t i m a t e .  C o n s t r a i n t s  a r e  a l s o  i m p o s e d  f o r  S t r a t a  1 ,  2 ,  a n d  3  e s t i m a t e s ,

b e c a u s e  t h e s e  s t r a t a  a r e  o f  s p e c i a l  i n t e r e s t  t o  t h e  s t u d y ,  b e y o n d  t h e i r

c o n t r i b u t i o n  t o  s t a t e w i d e  e s t i m a t e s .  V a r i a n c e s  f o r  t h e  r e m a i n i n g

s t r a t u m - l e v e l  e s t i m a t e s  a r e  o n l y  m i n i m a l l y  c o n s t r a i n e d .  I t  s h o u l d  b e

n o t e d  t h a t  a  C V  o f  . 1 3  w h e n  P  =  . 0 5  i s  e q u i v a l e n t  t o  a  9 5  p e r c e n t

c o n f i d e n c e  i n t e r v a l  h a l f - l e n g t h  o f  . 0 1 3 .  A  C V  o f  . 2 5  i s  e q u i v a l e n t  t o

a  c o n f i d e n c e  i n t e r v a l  h a l f - l e n g t h  o f  . 0 2 4 ,  a n d  f o r  . 3 5  t h e  h a l f - l e n g t h

equa ls  .034 .

T h e  s a m p l e  a l l o c a t i o n  s o l u t i o n s  t o  t h e  a b o v e  c o n s t r a i n t s  a r e  s h o w n  i n

Tab le  C-2 .  A lso  shown in  Tab le  C-2  a re  the  expec ted  number  o f  te lephone

n u m b e r s  r e q u i r e d  t o  o b t a i n  t h e  s p e c i f i e d  n u m b e r  o f  s a m p l e  c l u s t e r s  a n d

s a m p l e  h o u s i n g  u n i t s .  U n d e r  t h e  M i t o f s k y / W a k s b e r g  p r o c e d u r e ,  t h e

number  o f  te lephone  numbers  i s  a  random var iab le .  The  f i xed  samp le

s i z e  i s  t h e  t o t a l  o f  2 , 4 5 8  h o u s i n g  u n i t s ,  f r o m  w h i c h  c o m p l e t e  i n f o r m a -

t i o n  i s  e x p e c t e d  t o  b e  o b t a i n e d  f r o m  a b o u t  2 , 0 0 0 .

C-9



T h e  s e c o n d  a l l o c a t i o n  u s e s  t h e  f o l l o w i n g  v a r i a n c e  c o n s t r a i n t s :

. 1 4 ( s t a t e w i d e ) ;

. 3 5 , h = 1, 5;

. 2 5 , h = 2, 3; and

1 . 0 0 , h = 4, 6, 7.

C o m p a r e d  t o  t h e  f i r s t  a l l o c a t i o n ,  a  s t r o n g e r  c o n s t r a i n t  h a s  b e e n  i m p o s e d

f o r  S t r a t u m  5 ,  S t a t e n  I s l a n d .  T h e  s o l u t i o n s  c o r r e s p o n d i n g  t o  t h e s e

c o n s t r a i n t s  a r e  p r e s e n t e d  i n  T a b l e  C - 3 .

T h e  d i f f e r e n c e  b e t w e e n  t h e  t w o  p r o p o s e d  a l l o c a t i o n s  i s  t h e  n u m b e r  o f

h o u s i n g  u n i t s  s e l e c t e d  f r o m  S t a t e n  I s l a n d .  W h e n  t h e  s t u d y  w a s  i n i t i a t e d ,

S ta ten  Is land  was  an  a rea  where  no  da ta  were  ava i lab le  on  radon leve ls

i n  h o m e s .  H o w e v e r ,  s i n c e  a p p r o x i m a t e l y  5 0  p e r c e n t  o f  t h e  l a n d  a r e a  i s

s h a l e  a n d  h i g h  r a d o n  l e v e l s  i n  h o m e s  h a v e  b e e n  d e t e c t e d  i n  s i m i l a r

g e o l o g i c a l  a r e a s  i n  N e w  J e r s e y ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h e  h o m e s  i n

S t a t e n  I s l a n d  c o u l d  h a v e  h i g h  r a d o n  l e v e l s .

I n  o r d e r  t o  g e t  s o m e  i n f o r m a t i o n  o n  r a d o n  l e v e l s  i n  h o m e s  i n  S t a t e n

I s l a n d ,  a  p r e p i l o t  f o r  t h i s  t a s k  w a s  p e r f o r m e d  i n  S t a t e n  I s l a n d .  I f

h o m e s  w i t h  h i g h  r a d o n  l e v e l s  w e r e  f o u n d ,  t h e n  t h e  s e c o n d  a l l o c a t i o n

w o u l d  b e  u s e d  ( 1 5 6  h o m e s  i n  S t a t e n  I s l a n d ) .  O n  t h e  o t h e r  h a n d ,  i f  n o

h o m e s  w i t h  h i g h  r a d o n  l e v e l s  w e r e  f o u n d ,  t h e n  t h e  f i r s t  a l l o c a t i o n  ( 2 4

h o m e s  i n  S t a t e n  I s l a n d )  w o u l d  b e  u t i l i z e d  f o r  t h e  s t a t e w i d e  s u r v e y .

C.2 SAMPLE SIZE JUSTIFICATION

O n e  a p p r o a c h  f o r  u s i n g  t h e  s u r v e y  i n f o r m a t i o n  r e q u i r e s  t h a t  w e  c o n s i d e r

m a n y  o f  t h e  p a r a m e t e r s  t o  b e  e s t i m a t e d  i n  t h i s  s t u d y  a s  p r o p o r t i o n s ,  e . g . ,

t h e  p r o p o r t i o n  o f  h o u s e h o l d s  t h a t  u n d e r t a k e  m i t i g a t i o n  a c t i v i t i e s .  A c c o r d -

ing ly ,  the  p roposed  sample  s izes  were  de te rmined  by  comput ing  the  sample

s i z e  r e q u i r e d  t o  e s t i m a t e  p r o p o r t i o n s  o f  t h e  u n d e r l y i n g  p o p u l a t i o n  ( i . e . ,

househo lds  in  New York  S ta te ) .

T h e  r e q u i r e d  s a m p l e  s i z e  d e p e n d s  u p o n  t h e  d e s i r e d  p r e c i s i o n  o f  t h e

p r o p o r t i o n  e s t i m a t e s .  T h e  s a m p l e  s i z e  r e q u i r e d  t o  p r o d u c e  a n  e s t i m a t e ,  fi,

t h a t  i s  w i t h i n  6 u n i t s  o f  t h e  t r u e  p o p u l a t i o n  p r o p o r t i o n ,  p ,  w i t h  (Y p e r c e n t

c e r t a i n t y  d e p e n d s  u p o n  6, p ,  a n d  CI. C l e a r l y ,  i t  i s  d e s i r a b l e  t o  m a k e  6

s m a l l  a n d  (Y l a r g e .  H o w e v e r ,  d e c r e a s i n g  6 a n d  i n c r e a s i n g  CI e a c h  r e q u i r e s  a n
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TABLE C-3. SAMPLE SIZE ALLOCATION II: VARIANCE CONSTRANTS ON STATEWIDE ESTIMATES
AND ON STRATA 1, 2, 3, AND 5 (STATEN ISLAND) ESTIMATES

St ra tum

Second stage
Expected telephone

F i r s t  s t a g e sample s ize T o t a l
numbers

sample s ize ( h o u s i n g  u n i t s ) sample s ize T o  i d e n t i f y
( c l u s t e r s ) p e r  c l u s t e r ) ( h o u s i n g  u n i t s ) c l u s t e r s T o t a l

1. Binghamton 156 2 312 821 1,499

2. Undeformed sediments 196 3 588 1,307 1 ,658

3. Metamorphic rock 160 3 480 1,231 1,462

4. Deformed sediments and r o c k 66 3 198 412 920

5. S t a t e n  I s l a n d 156 2 312 538 1,025

6. Long Is land 230 2 460 920 1,542

7. New York City 41 3 123 513 1,332

S t a t e 1,005 2 ,473a 5,742 11,438

a
T a k i n g  i n t o  a c c o u n t  a n t i c i p a t e d  n o n r e s p o n s e ,  t h i s  s a m p l e  s i z e  i s  e x p e c t e d  t o  y i e l d  a p p r o x i m a t e l y  2 , 0 0 0
comple te  observa t ions .



i n c r e a s e  i n  t h e  r e q u i r e d  s a m p l e  s i z e .  A d d i t i o n a l l y ,  a  6 v a l u e  t h a t  i s

c o n s i d e r e d  p r e c i s e  f o r  l a r g e  p  v a l u e s  i s  n o t  n e c e s s a r i l y  p r e c i s e  f o r  s m a l l  p

v a l u e s .  F o r  e x a m p l e ,  l e t  6 =  . 1 0 ,  fii =  . 8 5 ,  a n d  jj2 =  . 0 5 .  T h e n ,  fii + 6 i s

e q u a l  t o  . 8 5  f . 1 0  w h i c h  i s  r e l a t i v e l y  p r e c i s e .  H o w e v e r ,  ij2 f 6 w h i c h  i s

e q u a l  t o  . 0 5  f . 1 0  i s  n o t  v e r y  p r e c i s e .

T a b l e  C - 4  s h o w s  t h e  s a m p l e  s i z e s  n e e d e d  t o  d e t e c t  a  s p e c i f i c  d i f f e r e n c e

w i t h  p o w e r  1  -  D. T h e  i m p o r t a n t  s p e c i f i c  d i f f e r e n c e s  f o r  t h i s  i n f o r m a t i o n

c o l l e c t i o n  w i l l  b e  t h e  d i f f e r e n c e s  i n  e s t i m a t e d  m i t i g a t i o n  e x p e n d i t u r e s  f o r

h o u s e h o l d s  t h a t  r e c e i v e  t h e  a l t e r n a t i v e  i n f o r m a t i o n  t r e a t m e n t s .  D i f f e r e n c e s

in  es t imates  o f  pe rce ived  and  ac tua l  r i sks  f rom radon  among the  same g roups

w i l l  a l s o  b e  i m p o r t a n t .

A n  e x a m p l e  u s i n g  e s t i m a t e d  c o e f f i c i e n t s  o f  v a r i a t i o n ,  w h i c h  a r e  e q u a l

t o  t h e  s t a n d a r d  e r r o r  o f  t h e  e s t i m a t e  d i v i d e d  b y  t h e  m e a n  e s t i m a t e  w i l l

e x p l a i n  T a b l e  C - 4 .  S u p p o s e  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  f o r  e s t i m a t e d

m i t i g a t i o n  e x p e n d i t u r e s  i s  e q u a l  t o  . 2 ,  t h e n  a  s a m p l e  s i z e  o f  6 8  i s  n e c e s s a r y

t o  d e t e c t  a  1 0 - p e r c e n t  d i f f e r e n c e  i n  t h e  m e a n  v a l u e .  I n  t h i s  c a s e ,  t h e r e  i s

a  9 5 - p e r c e n t  c o n f i d e n c e  t h a t  t h e  d i f f e r e n c e  i s  n o t  z e r o  a n d  a  1 0 - p e r c e n t

c h a n c e  o f  n o t  r e j e c t i n g  t h e  n u l l  h y p o t h e s i s w h e n  i t  i s  f a l s e .  I f

t h e r e  i s  l i t t l e  o r  n o  v a r i a t i o n  i n  t h e  e s t i m a t e s ,  t h e n  s m a l l  d i f f e r e n c e s  c a n

b e  d e t e c t e d  w i t h  m i n i m a l  s a m p l e  s i z e .  C o n s i d e r a b l e  v a r i a t i o n  i n  e s t i m a t e d

v a l u e s ,  h o w e v e r ,  w i l l  m e a n  t h a t  a  s m a l l  s a m p l e  m a y  n o t  b e  a b l e  t o  d e t e c t

s m a l l  d i f f e r e n c e s  i n  t h e  e s t i m a t e s .  T h u s ,  w h e n  e s t i m a t i n g  p r o p o r t i o n s ,

r e l a t i v e  p r e c i s i o n  i s  o f t e n  c o n s i d e r e d  a s  t h e  m o s t  a p p r o p r i a t e  b a s i s  f o r

d e t e r m i n i n g  t h e  s a m p l e  s i z e .  T h i s  i s  a c c o m p l i s h e d  b y  r e q u i r i n g  t h a t  ij l i e

w i t h i n  pS u n i t s  o f  t h e  t r u e  p  v a l u e  w i t h  C1 p e r c e n t  c e r t a i n t y  f o r  s m a l l e s t

p r o p o r t i o n  o f  i n t e r e s t .  I n  t h e  a b o v e  e x a m p l e ,  t h e  e s t i m a t e  o f  t h e  s m a l l  p

va lue  wou ld  change  f rom .05  f .10  to  .05  + .005  wh ich  i s  a  much  more  p rec ise

e s t i m a t e .  O b v i o u s l y ,  t h i s  m e t h o d  s i g n i f i c a n t l y  i n c r e a s e s  t h e  r e q u i r e d

s a m p l e  s i z e s  f o r  s m a l l  p  v a l u e s .

T a b l e  C - 5  c o n t a i n s  m i n i m u m  s a m p l e  s i z e s  f o r  $ t o  b e  w i t h i n  pi3 u n i t s  o f

p  w i t h  9 5  p e r c e n t  c e r t a i n t y  ( i n  t h e  s e n s e  o f  r e p e a t e d  s a m p l i n g )  f o r  v a r i o u s

va lues  o f  p  and  6, assuming  s imp le  random samp l ing .  The  p  va lues  to  be

e s t i m a t e d  i n  t h e  s t u d y  a r e  u n k n o w n  a n d  w i l l  p r o b a b l y  v a r y  c o n s i d e r a b l y  f r o m

o n e  a c t i v i t y  t o  a n o t h e r .  T h e r e f o r e ,  i t  i s  i m p o s s i b l e  t o  d e t e r m i n e  e x a c t l y

t h e  a p p r o p r i a t e  s a m p l e  s i z e .  B e c a u s e  p a s t  w o r k  o n  m e a s u r i n g  r a d o n  m i t i g a t i o n
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TABLE C-4. SAMPLE SIZES NEEDED TO DETECT A SPECIFIED
DIFFERENCE WITH POWER 1 - D

( a )  01 =  T y p e  I  E r r o r  =  . 0 5 ,  l3 =  T y p e  I I  E r r o r  =  . 1

C V  =  C o e f f i c i e n t  o f  V a r i a t i o n

D e t e c t i o n
l e v e l  (A) . 1 . 2 . 3 . 4 . 5

. 0 6 48 190 428 760 1,189

. 0 8 27 107 241 428 669

.10 17 68 154 274 428

. 1 5 8 30 68 122 190

. 2 0 4 17 39 68 107

. 2 5 3 11 25 44 68

( b ) . 2 5

. 0 6 30 120 269 478 748

. 0 8 17 67 151 269 421

.10 11 43 97 192 269

. 1 5 5 19 43 77 120

.20 3 11 24 43 67

. 2 5 2 7 16 28 43

i s  t h e  c o m m o n  s t a n d a r d  d e v i a t i o n  f o r  b o t h  t h e  t r e a t m e n t  a n d  c o n t r o l
responses  under  the  mode l  and i s  t h e  m e a n  r e s p o n s e  ( u s a g e  l e v e l )  f o r
t h e  c o n t r o l .  T h e  s a m p l e  s i z e c a l c u l a t e d  a s  n  =

w h e r e  z  i s  t h e  s t a n d a r d  n o r m a l  v a r i a t e .
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e x p e n d i t u r e s  o r  r i s k  p e r c e p t i o n s  i s  l i m i t e d ,  t h i s  i s  e v e n  m o r e  d i f f i c u l t .

N e v e r t h e l e s s  i f  t h e  p r o p o r t i o n s  a r e  i n  t h e  r a n g e  o f  . 3 5  t o  . 4 0  o r  h i g h e r ,

t h e n  a  r e a s o n a b l y  p r e c i s e  e s t i m a t e  c a n  b e  f o r m e d  b y  r e q u i r i n g  t h a t  6 =  . 2 0

( i . e . ,  p6 =  ( . 3 5 ) ( . 2 0 )  =  . 0 7  o r  p6 =  ( . 4 0 ) ( . 2 0 )  =  . 0 8 ) .  T h e s e  v a l u e s  o f  p

and  6 p roduce  a  requ i red '  samp le  s i ze  in  the  range  o f  144  to  178 .  The  2000+

s a m p l e  f o r  t h e  N Y S E R D A  s a m p l e ,  e v e n  d i v i d e d  i n t o  t h i r d s  f o r  d i f f e r e n t  i n f o r -

m a t i o n  t r e a t m e n t s ,  s h o u l d  b e  s u f f i c i e n t .  A l s o ,  t h e  c o m p a r i s o n  g r o u p  s a m p l e

o f  2 5 0  c o m p l e t e d  i n t e r v i e w s  s h o u l d  o f f e r  s u f f i c i e n t  p r e c i s i o n .  O f  c o u r s e ,

i t  w o u l d  b e  u s e f u l  t o  k n o w  t h e  d i s t r i b u t i o n  o f  r a d o n  l e v e l s  f o r  t h e  s a m p l e ,

b u t  t h i s  i n f o r m a t i o n  w a s  n o t  a v a i l a b l e  u n t i l  a f t e r  t h e  r i s k  c o m m u n i c a t i o n

r e s e a r c h  d e s i g n  w a s  s e t  u p .  W h e n  t h o s e  d a t a  a r e  a v a i l a b l e ,  t h e  f i n a l  d e s i g n

w a s  c a l i b r a t e d  t o  e n s u r e  s u f f i c i e n t  s a m p l e  s i z e s .  I f  n e c e s s a r y ,  t h e  n u m b e r

o f  a l t e r n a t i v e  t r e a t m e n t s  w o u l d  h a v e  b e e n  r e d u c e d .

TABLE C-5. REQUIRED SAMPLE SIZE FOR THE ESTIMATES OF p TO BE
WITHIN pb UNITS OF p, ASSUMING SIMPLE RANDOM SAMPLING

P . 0 5 .10 . 1 5 . 2 0 . 2 5

. 0 1 152,127

. 0 5
38,032

29,196
. 1 0

7 ,299
13,830 3 ,457

. 2 5 4 ,610 1 ,152

. 3 5 2 ,854 713

. 4 0 2 ,305 576

. 5 0 1 ,537 384

. 7 5 512 129

. 9 5 81 21

16,903
3 , 2 4 4
1 ,537

512
317
256
171

57
9

9 , 5 0 8
1 , 8 2 5

864
288
178
144

96
33

6

6,085
1 , 1 6 8

553
1 8 4
114

92
61
21

4
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Appendix D

Questionnaires

Baseline Survey: Monitored Sample

Baseline Survey: Comparison Sample
Followup Survey: Monitored Sample

NYSERDA Version
EPA Version
Fact Sheet Version

Followup Survey: Comparison Sample



OMB 2010-0014
Expires 5/88

Baseline Survey for New York Radon Information Study

Hello, my name is I’m calling from the Research Triangle Institute (RTI), in Research
Triangle Park, North Carolina. We are conducting the radon study for the State of New York. May I
please speak with:

Place label here

Person unavailable.
Call back time:

Respondent reschedules.
Callback time:

IF NOT AVAILABLE, ASK PERSON ANSWERING:

Do you make or share in important decisions for this household?

01 Yes
02 NO (ASK WHEN TO CALL BACK TO REACH A DECISIONMAKER. RECORD CALLBACK TIME

ABOVE.)

we would like to thank you for sending your radon monitor back to RTI. By mid-July, we

will have the results from the 2-month readings for the people in the study. Because these are only
preliminary results, it is important to leave the 12-month monitors in place until we notify you. Now I
would like to ask you a few questions about what you know and think about radon. This should take
only a few minutes and your answers will be kept strictly confidential. (READ IF NECESSARY Your
cooperation is especially important, because we have scientifically selected the households for this

study.)

(IF RESPONDENT WANTS TO RESCHEDULE, ESTABLISH CALLBACK TIME AND RECORD ABOVE.)

Temporary Interview Code Final Interview Code

01 Ring No Answer 15 Ring, No Answer
02 Regular Busy Signal 16 Nonworking Number
03 Answering Machine Service 17 Double Wrong Connection
04 No Result From Dial 18 Answering Machine/Service
05 Temporarily Nonworking 19 No Result From Dial
06 Wrong Number 20 Fast Busy/Computer Tone
07 Fast Busy/Computer Tone 21 Unable to Contact
08 Language Barrier 22 Physically/Mentally Incompetent
09 Partial Data 23 Language Barrier
10 Pending Interview. Refusal 24 Trials Exhausted
11 Not Available/Callback Scheduled 25 Interview Completed
12 Not Available/Estimated Callback Scheduled 26 Partial Data
13 Physically/Mentally Incompetent 27 Final Interview Refusal
14 Other 28 Other



SECTION I: RADON KNOWLEDGE 

I am going to ask some multiple choice questions about radon. Please choose the answer you think is 
correct or answer “I don’t know” if that’s your best answer. Record 

Responses 

1. Is radon a 
a. Colorless, odorless gas ..................................................... 

b. Or a chemical given off by radar equipment ..................................... 

c. Don’t know (DON’T READ) ................................................... 

2. Is radon caused by 
a. Industrial pollution ......................................................... 

b. Or the natural breakdown of uranium ........................... . .............. 

c. Don’t know (DON’T READ) .............. : ......................... .:. ........ 

3. Are high levels of radon likely to cause 
a. Minor skin problems ....................................................... 

. Or lung cancer ............................................................. 

c. Don’t know (DON’T READ) .................................................. 

4. Does the amount of radon in a building depend mainly on the 

a. Type of machines or appliances in it ........................................... 
b. Or the amount of, radon in the underlying soil .................................... 

c. Don’t know (DON’T READ) .................................................. 

5. Do the risks from radon exposure 

a. Increase the longer you are exposed .......................................... 

b. Or stay the same no matter how long you are exposed ............................ 

c. Don’t know (DON'T READ) .................................................. 

6. When radon is measured In a building, the level will 

a. Depend on the time of year it’s measured ...................................... 

b. Not depend on the time of year it’s measured ................................... 

c. Don’t know (DON’T READ) .................................................. 

7. Are radon levels usually higher In the 

a. Basement or lowest floor .................................................... 

b. Or the highest floor ........................................................ 

c. Don’t know (DON'T READ) .................................................. 

8. Will people’s risk from radon exposure 

a. Increase if they smoke ....................................................... 
b. Or stay about the same if they smoke ........... . .............................. 
c. Don’t know (DON’T READ) .................................................. 

9. Can the level of radon in a home or building be reduced by 
a. Increasing the amount of air ventilation ........................................ 

b. Or by adding attic insulation ................................................. 
c. Don’t know (DON’T READ) .................................................. 

10. Are household appliances such as furnaces or clothes dryers likely to 

a. Increase the amount of radon by lowering inside air pressure ....................... 

b. Or decrease the amount of radon by venting it outside ............................ 

c. Don’t know (DON’T READ) .................................................. 

2 

01 

02 
94 

01 
02 
94 

01 

02 
94 

01 
02 
94 

01 
02 
94 

01 
02 
94 

01 
02 

94 

01 
02 
94 

01 

02 
94 

01 
02 
94 



Record 
Responses 

11. Would the effectiveness of ways to reduce radon in homes or buildings 

a. Be the same for all housing or building types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

b. Or depend on the features of each home or building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

c. Don’t know (DON’T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

01 

02 

94 

12. Will drawing radon away from the home or building before it enters 

a. Usually involve several thousand dollars and an experienced contractor .............. 

b. Or be done cheaply and quickly by almost anyone ............................... 

c. Don’t know (DON’T READ) .................................................. 

01 

02 

94 

Now I’d like to ask you a few questions about any information you may have read or heard about 
radon. 

13. During the past 3 months, have you read or heard anything in the news about radon? 

01 Yes 

02 No - (GO TO Q.16) 

14. About how many times during the last 3 months have you read or heard anything in the news? 

(RECORD NUMBER) 

15. Some people may have done more than others to find out about radon. 
Have you ever. . . (READ LIST) DON’T 

YES NO KNOW 

a. Bought a newspaper or a magazine specifically to read something about 
radon? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

b. Tuned into a television or a radio program specifically to learn about radon? . . . 01 . . . 02 . . . 94 

c. Obtained information from a library about radon? . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 
d. Contacted a federal, state, or local government agency to get information 

about radon? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

e. Attended a public or neighborhood meeting about radon? . . . . . .’ . . . . . . . . . . . . 01 . . . 02 . . . 94 

f. Discussed radon with friends and relatives? . . . . . . . . . . . ..a.............. 01 . . . 02 . . . 94 

g. Done anything else that I haven’t mentioned to obtain information about 

radon? (IF YES, ASK: What was that?) (RECORD ANSWERS BELOW) . . . . . . . 01 . . . 02 . . . 94 
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16. 

17. 

16. 

19. 

If you decided you wanted to know more about radon, which government agency would you be 
most likely to turn to for more radon information? (DO NOT READ LIST. PROBE FOR SPECIFIC 
AGENCY IF RESPONDENT SAYS GOVERNMENT CIRCLE YES OR NO FOR ANSWERS. RECORD OTHER 
RESPONSES IN BLANKS..) YES NO 

NYSERDA (or people conducting this study) ..................................... 01 ... 02 

State Health Department ..................................................... 01 ... 02 

Local Health Department ..................................................... 01 ... 02 

State Environmental Protection Agency ......................................... 01 ... 02 

Federal Environmental Protection Agency ........................................ 01 ... 02 

Other (specify) ................ 01 

Other (specify) ................ 01 

Don’t know ...................................................................... 94 

There are many different ways to get information about radon. I’m going to read a list of ways the 
State might make radon information available to homeowners. Please tell me how likely you’d be to 
use the information sources I name. 

Very Very Don’t 
Likely Likely Unlikely Unlikely Know 

In a booklet mailed to your house ..................... 01 .... 02 .... 03 .... 04 .... 94 

From a speaker at a neighborhood meeting .............. 01 .... 02 .... 03 .... 04 .... 94 

Presented by a panel of experts at a meeting in your city 
or town .......................................... 01 .... 02 .... 03 .... 04 .... 94 

Shown on a television special about radon ............. 01 .... 02 .... 03 .... 04 .... 94 

Made available on a videocassette that you could borrow 
from a local library.. ................................ 01 .... 02.. .. 03 .... 04 ..... 94 

In your opinion, who or what is responsible for the high radon levels in some homes? 
(DO NOT READ LIST. CIRCLE ANY THAT RESPONDENT MENTIONS) 

a. No one is responsible .............................................................. 01 

b. Builders ........................................................................ 01 

c. Industry ........................................................................ 01 

d. Federal government ........................................ ..> .................... .01 

e. State government .................................................................. 01 

f. Local government ................................................................. 01 

g. Homeowners .......... ...... ....................................................... 01 

h. Nature ......................................................................... 01 

i. Utility company .................................................................. 01 

j. Other specify . ............. 01 

k. Don’t know (DON’T READ) .......................................................... 94 

Please tell me whether you agree or disagree with the following statements. 

Strongly Strongly Don’t 
Agree Agree Disagree Disagree Know 

a. Radon is a serious concern in the city or town 
you live in . . . . . . . . . . . . ..*.................. 01 . . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

b. Radon is a serious concern in your 
neighborhood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

c. The concern about radon is greatly exaggerated . . . 01 . . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

. 
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SECTION II: RADON RISK INFORMATION 

20. Compared to other health risks people face, how serious a health risk is radon - on a scale from 1 to 
10 with 1 being not at all serious and 10 being very serious. (RECORD RESPONSE AND PROBE FOR 
RANGE OR NUMBER.) 

21. Now, I’d like you to think about risks you and your household face. 

a. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from auto accidents? 

b. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from home accidents? 

c. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from being exposed to hazardous wastes from factories or landfills? 

d. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from being exposed to radon? 

22. I am going to ask you about different causes of death. It may help you to know that heart disease is 
the single highest cause of death, accounting for about 750,000 deaths per year. Floods cause 
about 150 deaths per year. Please tell me how many people you think will die during the next year 
from being exposed to radon - about 

a. 10 or less . . . . . . . . . . . . . . . . . . . . . . . 01 

b. 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02 

c. 1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 03 

d. 10,000 . . . . . . . . . . . . . . . . . . . . . . . , . . 94 

e. 100,000 . . . . . . . . . . . . . . . . . . . . . . . . . 05 

f. Don’t know (DON’T READ) . . . . . . . . . . 94 

(IF NECESSARY, REPEAT THE NUMBER OF DEATHS FROM HEART DISEASE AND FLOODS. ALSO, 
REPEAT CHOICES. IF RESPONDENT GIVES A SPECIFIC NUMBER, PLEASE ASK HIM FOR THE CHOICE 
HE THINKS IS CLOSEST.) 

23. Please tell me if you agree or disagree with the following statements about radon compared to 
other risks. 

Strongly Strongly Don’t 
Agree Agree Disagree Disagree Know 

The risk of dying from radon is very similar to the risk 
of dying from floods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 94 . . . . . 94 

The risk of dying from radon is very similar to the risk 
of dying from auto accidents . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

The risk of dying from radon is very similar to the risk 
of dying from chemicals in abandoned hazardous 
waste sites . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

The risk of dying from radon is very similar to the risk 
of dying from a nuclear power plant accident . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

The risk of dying from radon is very similar to the risk 
of dying from leukemia . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 
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24. Please tell me if you agree or disagree with the following statements about radon. 

Strongly Strongly Don’t 
Agree Agree Disagree Disagree Know 

a. Radon is a new risk . . . . . . . . . . . . .. . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

b. Radon usually involves death . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

c. Radon usually involves sudden death . . . . , . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

d. Radon could kill large numbers of people at one 
time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . ..02..... 03 ;..... 04 . . . . . 94 

e. Most people who have radon in their homes can 
control it easily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

f. Most people who have radon in their homes 
know it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01. . . . . 02 . . . , . 03 . . . . . . 04 . . . . . 94 

g. Most people who have radon in their homes have 
learned to live with it . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

SECTION III: HOUSEHOLD AND DWELLING CHARACTERISTICS 

Now, Mr./Ms. 
yourself and your house. 

we’re almost finished. I’m going to ask a few questions about 

25. Please tell me how well each of the following statements I read describes you. 

Very Fairly Not at Don’t 
Well Well Somewhat All Well Know 

a. You usually try to fix things around the house . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

b. You usually wait until you have a lot of information. 
before you decide to buy something like a new 
appliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02..... 03 . . . . . . 04 . . . . . 94 

c. You often question information from experts or 
other authorities . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

d. You often feel uncomfortable making decisions 
about complicated purchases like a heating 
system for your home.. . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02.. . . . 03 . . . . . . 04 . . . . . 94 

e. You are used to working with numbers or math 
because of your job or some other interests . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04. . . . . 94 

f. You always ask your physician a lot of questions 
or regularly read articles about health . . . . . . . . . . . 01 . . . . 02 . . . . . 03 ,..... 04 . . . . . 94 

g. You exercise regularly or watch what you eat to 
protect your health . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . , . . . 03 . . . . . . 04 . . . . . 94 

h. You wear your seatbelt every time you drive your. 
car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

i. You have bought more life insurance than you 
probably need . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 
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26. During our last interview, we asked you several questions about your home such as type of furnace, 
windows, and the like. Since that interview, have you made any of the following major changes to 
your home? Have you: 

Changes 

a. Changed your attic insulation . 
b. Caulked your windows or doors 
c. Installed a new furnace or 

air-conditioning system . . . . . . 
d. Changed your doors or windows 
e. Sealed cracks in your basement 
f. Changed how much time you or 

your family spend in the 
basement . . . . . . . . . . . . . . . . . 

g. Made any other major changes 

(describe)______ 

h. Other __________________ 

i. Other __________ 

Yes 

01 
01 

01 
01 
01 

01 

01 

01 

01 

No 

02 
02 

02 
02 
02 

02 

02 

02 

02 

If Yes, record date and amount spent 

Date 
Don’t (Record month number, 
Know e.g., 1 = Jan, 2 = Feb.) 

94 
94 

94 
94 
94 

94 

94 

94 

94 

Amount Spent 
($) 

27. How many years have your lived at this address? years 

28. How many people are In your household? 

29. How many are children under 12? 

30. What was the last grade of regular school that you completed - not counting specialized schools 
like secretarial, art, or trade schools? 

No school ........................ 01 

Grade school (1-8) ................. 02 

Some high school (9-11). ............ 03 

High school graduate (12). .......... 04 

Some college (13-15). .............. 05 

College graduate. ................. 06 

Postgraduate (17+). ................ 07 

Refused.. ....................... 97 
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Telephone No. OMB 2010-0014 
Expires 5/88 

Radon Information Effectiveness Survey: 

Comparison Group Baseline Questionnaire 

SECTION I: RADON KNOWLEDGE 

I am going to ask some multiple choice questions about radon. Please choose the answer you think is 
correct or answer “I don’t know” if that’s your best answer. Record 

Responses 

1. Is radon a 

a. Colorless, odorless gas ..................................................... 

b. Or a chemical given off by radar equipment ..................................... 

c. Don’t know (DON’T READ) .................................................. 

2. Is radon caused by 

a. industrial pollution ......................................................... 

b. Or the natural breakdown of uranium ............ ............................... 

c. Don’t know (DON'T READ) .................................................. 

3. Are high levels of radon likely to cause 

a. Minor skin problems ....................................................... 

b. Or lung cancer ............................................................ 

C. Don’t know (DON’T READ) .................................................. 

4. Does the amount of radon in a building depend mainly on the 

a. Type of machines or appliances in it ........................................... 

b. Or the amount of radon in the underlying soil .................................... 

c. Don’t know (DON'T READ) .................................................. 

5. Do the risks from radon exposure 

a. Increase the longer you are exposed .......................................... 

b. Or stay the same no matter how long you are exposed ............................ 

c. Don’t know (DON’T READ) .................................................. 

6. When radon is measured in a building, the level will 

a. Depend on the time of year it’s measured ...................................... 

b. Not depend on the time of year it’s measured ................................... 

c. Don’t know (DON'T READ) .................................................. 

7. Are radon levels usually higher in the 

a. Basement or lowest floor .................................................... 

b. Or the highest floor ........................................................ 

c. Don’t know (DON’T READ) .................................................. 

8. Will people’s risk from radon exposure 

a. Increase if they smoke ..................................................... 

b. Or stay about the same if they smoke .......................................... 

c. Don’t know (DON’T READ) .................................................. 

1 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 



Record 
Responses 

9. Can the level of radon in a home or building be reduced by 

a. Increasing the amount of air ventilation ........................................ 

b. Or by adding attic insulation .................................................. 

c. Don’t know (DON’T READ) ................................................... 

10. Are household appliances such as furnaces or clothes dryers likely to 

a. Increase the amount of radon by lowering inside air pressure ....................... 

b. Or decrease the amount of radon by venting it outside ............................ 

c. Don’t know (DON’T READ) .................................................... 

11. Would the effectiveness of ways to reduce radon In homes or buildings 

a. Be the same for all housing or building types .................................... 

b. Or depend on the features of each home or building .............................. 

c. Don’t know (DON’T READ) ........................ ; ......................... 

12. Will drawing radon away from the home or building before it enters 

a. Usually involve several thousand dollars and an experienced contractor .............. 

b. Or be done cheaply and quickly by almost anyone ............................... 

C. Don’t know (DON’T READ) .................................................. 

01 

02 

94 

01 

02 

94 

01 

02 

94 

01 

02 

94 

Now I’d like to ask you a few questions about any information you may have read or heard about 
radon. 

13. During the past 3 months, have you read or heard anything in the news about radon? 

01 Yes 

02 No - (GO TO Q.16) 

14. About how many times during the last 3 months have you read or heard anything In the news? 

(RECORD NUMBER) 

15. Some people may have done more than others to find out about radon. DON’T 

Have you ever . . . (READ LIST) YES NO KNOW 

a. Bought a newspaper or a magazine specifically to read something about 
radon? . . . . . . . . .’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

b. Tuned into a television or a radio program specifically to learn about radon? , . 01 . . . 02 . . . 94 

c. Obtained information from a library about radon? . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 
d. Contacted a federal, state, or local government agency to get information 

about radon? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

e. Attended a public or neighborhood meeting about radon? . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

f. Discussed radon with friends and relatives? . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . 02 . . . 94 

g. Done anything else that I haven’t mentioned to obtain information about 
radon? (IF YES, ASK: What was that?) (RECORD ANSWERS BELOW.) . . . . . . . 01 . . . 02 . . . 94 

2 



16. If you decided you wanted to know more about radon, which government agency would you be 
most likely to turn to for more radon information? (DO NOT READ LIST. PROBE FOR SPECIFIC 
AGENCY IF RESPONDENT SAYS GOVERNMENT CIRCLE YES OR NO FOR ANSWERS. RECORD OTHER 
RESPONSES IN BLANKS.) YES NO 

NYSERDA (or people conducting this study) ..................................... 01 ... 02 
State Health Department ..................................................... 01 ... 02 

Local Health Department ..................................................... 01 ... 02 
State Environmental Protection Agency .................................. ; ....... 01 ... 02 
Federal Environmental Protection Agency ........................................ 01 ... 02 

Other (specify) ................ 01 

Other (specify) ................ 01 

Don’t know.. .................................................................... 94 

17. There are many different ways to get information about radon. I’m going to read a list of ways the 
State might make radon information available to homeowners. Please tell me how likely you’d be to 
use the information sources I name. 

Very Very Don’t 
Likely Likely Unlikely Unlikely Know 

In a booklet mailed to your house ...................... 01 .... 02 ..... 03 .... 04 .... 94 

From a speaker at a neighborhood meeting ............. 01 .... 02 .... 03 .... 04 .... 94 
Presented by a panel of experts at a meeting in your city 
or town .......................................... 01 .. ..02 .... 03 .... 04.. .. 94 
Shown on a television special about radon ............. 01 .... 02 .... 03 .... 04 .... 94 

Made available on a videocassette that you could borrow 
from a local library ................................. 01 .... 02 .... 03 .... 04 .... 94 

18. In your opinion, who or what is responsible for the high radon levels in some homes? (DO NOT 
READ LIST. CIRCLE ANY THAT RESPONDENT MENTIONS) 

a. No one is responsible .................. 01 g. Homeowners ........................ 07 

b. Builders ; ............................ 02 h. Nature ............................ 08 

c. Industry ............................. 03 i. Utility company ..................... 09 

d. Federal government ..................... 04. j. Other (specify) ..... 10 

e. State government ..................... 05 k. Don’t know (DON’T READ) ............. 94 

f. Local government ..................... 06 

19. Please tell me whether you agree or disagree with the following statements. 

Strongly Strongly Don’t 

Agree Agree Disagree Disagree Know 

a. Radon is a serious concern in the city or town 
you live in ................................. 01 ..... 02 ..... 03 ...... 04 ..... 94 

b. Radon is a serious concern in your 
neighborhood .............................. 01 ..... 02 ..... 03 ...... 04 ..... 94 

c. The concern about radon is greatly 
exaggerated ............................... 01 ..... 02 ..... 03 ...... 04 ...... 94 
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SECTION II: RADON RISK INFORMATION 

20. Compared to other health risks people face, how serious a health risk is radon - on a scale from 1 to 
10 with 1 being not at all serious and 10 being very serious. (RECORD RESPONSE AND PROBE FOR 
RANGE OR NUMBER.) 

21. Now, I’d like you to think about risks you and your household face. 

a. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from auto accidents? 

b. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from home accidents? 

c. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from being exposed to hazardous wastes from factories or landfills? 

d. On that same 1 to 10 scale, how serious are risks you (and your household) 
face from being exposed to radon? 

22. I am going to ask you about different causes of death. It may help you to know that heart disease is 
the single highest cause of death, accounting for about 750,000 deaths per year. Floods cause 
about 150 deaths per year. Please tell me how many people you think will die during the next year 
from being exposed to radon - about 

a. 10 or less . . . . . . . . . . . . . . . . . . . . . . . 01 

b. 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02 

c. 1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 03 

d. 10,000 . . . . . . . . . . . . . . . .:.. . . . . . . . 04 

e. 100,000 . . . . . . . . . . . . . . . . . . . . . . . . . 05 

f. Don’t know (DON’T READ) . . . . . . . . . . 94 

(IF NECESSARY, REPEAT THE NUMBER OF DEATHS FROM HEART DISEASE AND FLOODS. ALSO, 
REPEAT CHOICES. IF RESPONDENT GIVES A SPECIFIC NUMBER, PLEASE ASK HIM FOR THE CHOICE 
HE THINKS IS CLOSEST.) 
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SECTION III: HOUSEHOLD AND DWELLING CHARACTERISTICS 

Now, Mr./Ms. 
yourself and your house. 

, we’re almost finished. I’m going to ask a few questions about 

23. Please tell me how well each of the following statements I read describes you. 

Very Fairly Not at Don’t 
Well Well Somewhat All Well Know 

a. You usually try to fix things around the house. 
Does that describe you . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

b. You usually wait until you have a lot of information 
before you decide to buy something like a new 
appliance. Does that describe you . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

c. You often question information from experts or 
other authorities. Does that describe you . . . . . . . . 01 . . . . 02 . . . . . 03 . . . ; . . 04 . . . . . 94 

d. You often feel uncomfortable making decisions 
about complicated purchases like a heating 
system for your home. Does that describe you . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

e. You are used to working with numbers or math 
because of your job or some other interests. Does 
that describe you . . . . . . . . . . . . . . . . . . . . . , . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

f. You always ask your physician a lot of questions 
or regularly read articles about health. Does that ’ 
describe you . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

g. You exercise regularly or watch what you eat to 
protect your health. Does that describe you . . . . . . 01 . . . . 02 .,. . . . 03 . . . . . . 04 . . . . . 94 

h. You wear your seatbelt every time you drive your 
car. Does that describe you . . . . . . . . . . . . . . . . . . . 01 . . . . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

i. You have bought more life insurance than you 
probably need. Does that describe you . . . . , . . . . . 01 . . , . 02 . . . . . 03 . . . . . . 04 . . . . . 94 

24. How many years have your lived at this address? years 

25. Was your dwelling built: 

Before 1940 ....................... 01 
Between 1940 and 1976 ............ .02 
After 1979 ....................... 03 
Don’t know (DON’T READ) .......... 94 PROBE "Approximately”? 

26. Have you had your home tested for radon? 

Yes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 When did you get your results? month 

No . . . . . . . . ..*.................. 02 
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27. a. Do you have a full or partial basement? 

Yes. . . . . . . . . . . . 01 - CONTINUE 

No . . . . . . . . . . . . . . . . . 02 - SKIP TO Q.28 

b. Do you use any part of your basement as a living space such as a recreation room, family room, 
bedroom, etc.? 

Yes . . . . . . . . . . . . . . . . . 01 

No . . . . . . . . . . . . . . . . . 02 

c. Is any part of your basement floor exposed earth? 

Yes . . . . . . . . . . . . . . . . . 01 

No . . . . . . . . . . . . . . . . . 02 

28. In the past 6 months, have you made any of the following major changes to your home? Have you: 

Yes Changes 

a. Changed your attic insulation . 
b. Caulked your windows or doors 
c. Installed a new furnace or 

air-conditioning system . . . . . . 
d. Changed your doors or windows 
e. Sealed cracks in your basement 
f. Changed how much time you or 

your family spend in the 
basement . , . . . . . . . . . . . . . . . 

g. Made any other major changes 

(describe) ________________ 

__________________ 

h. Other _________________ 

i. Other ________________ 

01 
01 

01 
01 
01 

01 

01 

01 

01 

No 

94 
94 

94 
94 
94 

94 

94 

94 

94 

Don’t (Record month number, 
Know e.g., 1 = Jan.; 2 = Feb.) 

Amount Spent 
($) 

94 
94 

94 
94 
94 

94 

94 

94 

94 

If Yes, record date and amount spent 

Date 

29. How many people are in your household? 

30. How many are children under 12? 

31. How many people smoke tobacco? 

32. What was the last grade of regular school that you completed - not counting specialized schools 
like secretarial, art, or trade schools? 

No school . . . . . . . . . . . . . . , . . . . . . . . . 01 Some college (13-15). . . . . . . . . . . . . . . . . . 05 

Grade school (1-8) . . . . . . . . . . . . . . . . . 02 College graduate. . . . . . . . . . . . . . . . . . . . 06 

Some high school (9-11). . . . . . . . . . . . . 03 Postgraduate (17+). . . . . . . . . . . . . . . . . . . 07 

High school graduate (12). . . . . . . . . . . 04 Refused............................ 97 
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33. What is your occupation? (CIRCLE APPROPRIATE C4TEGORY.) 

a. Professional or technical (accountant, engineer, lawyer, teacher, 
technician, writer, designer) . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . 01 

b. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-....... 02 

c. Managerial (official, proprietor, administrator, buyer, superintendent) . . . . ; 03 

d. Clerical (teller, clerk, adjuster, receptionist, secretary, bookkeeper) . . . . . . 04 

e. Sales worker (stockbroker, sales clerk, insurance, advertising) . . . . . . . . . . 05 

f. Craftsman (foreman, electrician, dental technician, mechanic, plumber) . . 06 

g. Operative (butcher, machine operator, seamstress, assembler) . . . . . . . . . . 07 

h. Transport operative (busdriver, truckdriver, cabbie) . . ‘. . . . . . . . . . . . . . . . . 08 

i. Service worker (maid, butler, dental assistant, waiter, nurse’s aid, 
hairdresser, policeman, fireman) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09 

j. Laborer (garbage collector, construction worker, longshoreman) . . . . . . . . . 10 

k. Retired . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

l. Student . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

m.Unemployed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

n. Housewife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

o. Other (specify) 15 

p. Don’t know (DON’T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . .’ .’ : .’ .* . . .* .* .* : .’ .’ 94 

34. What is your age? 

35. Is your racial or ethnic background 

White or Caucasian ................ 01 

Black or Negro ................... 02 

Hispanic ........................ 03 

Asian or Pacific Islander ............ : 04 

Native American Indian .............. 05 

36. (PLEASE INDICATE SEX OF THE RESPONDENT) 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 

Female . . . . . . . . . . . . . . . . . . . . . . . . . . 02 

37. What is the market value of your home? $ . PROBE for approximate dollar amounts. 

38. I am going to read some income categories for family income from all sources before taxes during 
1985. Please tell me to stop when I get to yours. 

$5,000 or under ................... 01 $50,001 - $65,000 ............. ; ...... 06 

$5,001 - $15,000 ................... 02 $65,001 - $80,000 .................... 07 

$15,001 - $25,000 .................. 03 980,001 and over ..................... 09 
$25,001 - $35,000 .................. 04 Don’t know (DON’T READ) ............. 94 

$35,001 - $50,000 .................. 05 Refused ........................... 97 

May I have your name, please? 

TERMINATION 

Thank you very much for your cooperation. Your answers will be most helpful in this study. 
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CONTROL FORM FOR THE NEW YORK RADON FOLLOW-UP SURVEY

INTERVIEW START TIME: STOP TIME: NYSERDA

AFFIX ASSIGNMENT
LABEL HERE

Remail: Booklets Letter Date

RECORD OF TELEPHONE CONTACTS

DAY OF RESULT TI
WEEK DATE TIME NOTES CODE INITIALS

A
P

A
P

A
P

A
P

A
P

A
P

A
P

A
P

A
P

A
P

CONTACT RESULT CODES

01 Interview Complete
02 In terv iew breakof f /par t ia l  data
03 Interview Refusal
04 Call back; respondent has not

read the materials
05 Call back: respondent unavailable

06 Call  back: r ing, no answer
or busy signal

07 Cal l  back;  remai l  mater ia ls
08 Unlisted number
09 Not a working or residential

number





SECTION I: INTRODUCTION

He l lo ,  my  name i s .  I ' m  c a l l i n g  f r o m  R e s e a r c h
T r i a n g l e  I n s t i t u t e  i n  N o r t h  C a r o l i n a .  W e  a r e  c o n d u c t i n g  t h e  f o l l o w - u p  s u r v e y  o f
p a r t i c i p a n t s  i n  t h e  S t a t e  o f  N e w  Y o r k ' s  r a d o n  s t u d y .  I  w o u l d  l i k e  t o  t a l k  w i t h
(READ NAME ON THE ASSIGNMENT LABEL), or the person we spoke with early last
summer  abou t  the  radon  s tudy .

WHEN YOU ARE TALKING WITH THE PERSON WHO WAS PREVIOUSLY INTERVIEWED, RECORD THAT
PERSON’S NAME BELOW.

Respondent’s Name:

Q . 1  D i d  y o u  r e c e n t l y  r e c e i v e  r a d o n  i n f o r m a t i o n  b o o k l e t ( s )  a n d  a  l e t t e r
con ta in ing  the  radon  read ing  fo r  your  home? CIRCLE A "YES"  OR "NO"
RESPONSE FOR EACH ITEM.

Yes

Radon
B o o k l e t ( s )

01

Radon
Reading

01 I f  b o t h  a r e  " Y e s " ,  g o  t o
S ta tement  2  be low

No 02 02 I f  e i t h e r  i s  " N o " ,  g o  t o
S ta tement  1  be low

STATEMENT 1

T h e r e  m u s t  h a v e  b e e n  a  m a i l i n g  e r r o r .  I  w i l l  n o t i f y  t h e  p r o j e c t  l e a d e r  a n d  h a v e
t h e  m i s s i n g  m a t e r i a l  m a i l e d  o u t  t o  y o u  t o m o r r o w .  I ’ l l  c a l l  a g a i n  a f t e r  y o u ’ v e
h a d  t i m e  t o  g e t  t h e  m a t e r i a l s  a n d  r e a d  t h e m .  I  w a n t  t o  c o n f i r m  y o u r  n a m e  a n d
m a i l i n g  a d d r e s s .

CONFIRM THE PERSON'S NAME AND MAILING ADDRESS. MAKE NECESSARY CORRECTIONS ON
THE ASSIGNMENT LABEL. CHECK WHICH ITEM, BOOKLET OR LETTER, IS TO BE REMAILED.
RETURN THIS CASE TO CEER STAFF.

STATEMENT 2

I ’ d  l i k e  t o  a s k  s o m e  q u e s t i o n s  a b o u t  t h e  r a d o n  m a t e r i a l s .  T h i s  s h o u l d  t a k e  o n l y
a  f e w  m i n u t e s  a n d  y o u r  a n s w e r s  w i l l  b e  k e p t  s t r i c t l y  c o n f i d e n t i a l .

4 . 2  D i d  y o u  r e a d  t h e  r a d o n  i n f o r m a t i o n  b o o k l e t ( s ) ?

Yes 01  + Go to  Sec t ion  2

No 02  + Go to  S ta tement  3
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STATEMENT 3

S i n c e  m a n y  o f  m y  q u e s t i o n s  a r e  a b o u t  t h e  i n f o r m a t i o n  i n  t h e  b o o k l e t ( s ) ,  I  n e e d
t o  a s k  t h e  q u e s t i o n s  a f t e r  y o u  h a v e  h a d  a  c h a n c e  t o  r e a d  t h e m .  W o u l d  t h i s  t i m e .
tomor row be  a  good  t ime  to  ca l l  back?

PROBE FOR A CONVENIENT CALLBACK TIME AND RECORD THE TIME IN THE NOTES SECTION ON
THE CONTROL PAGE. IF THE RESPONDENT DECLINES TO BE INTERVIEWED, ASK IF ANOTHER
ADULT MEMBER OF THE HOUSEHOLD HAS READ THE MATERIALS. ATTEMPT TO INTERVIEW THAT
PERSON DURING THIS CALL.

Yes 01 Record  ca l l back  t ime

Refused 0 2  T e r m i n a t e  i n t e r v i e w

New Responden t  Named 03  Record  name o f  new responden t  and  a t tempt  to
i n t e r v i e w

SECTION II: MATERIALS RECEIPT INFORMATION

RECORD THE DATE OF THE INTERVIEW: /

Q . 4  W h e n  d i d  y o u  r e c e i v e  t h e  l e t t e r  w i t h  t h e  r a d o n  r e a d i n g ?  W h e n  d i d  y o u
receive the radon booklet(s)? PROBE FOR APPROXIMATE DATES. USE NUMBERS FOR
MONTH. IF RESPONSE IS "LAST WEEK,” ASK ABOUT HOW MANY DAYS AGO THE
MATERIALS WERE RECEIVED.

L e t t e r  W i t h
Radon Reading

Date /

Don't know 94

Radon
B o o k l e t ( s )

/

94

Q.5 When did you last  read the mater ials? PROBE FOR APPROXIMATE DATE.

Date /

Don't know 94

Q.6  A l toge ther ,  abou t  how long  d id  you  spend read ing  the  mater ia ls?  PROBE-  FOR
APPROXIMATE TIME. RECORD TIME IN MINUTES.

M inu tes

Don ’ t  know 94
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SECTION III: RADON INFORMATION BOOKLET EVALUATION

Q . 7  T h e  f i r s t  f e w  q u e s t i o n s  a r e  a b o u t  y o u r  o p i n i o n s  o f  t h e  r a d o n  b o o k l e t  w i t h
the white cover. MAKE SURE THE RESPONDENT KNOWS WHICH BOOKLET YOU ARE
REFERRING TO.

F o r  e a c h  s t a t e m e n t  I  r e a d ,  p l e a s e  t e l l  m e  h o w  s t r o n g l y  y o u  a g r e e  o r
d i s a g r e e  w i t h  i t .

a .  T h e  b o o k l e t  w a s

b .  T h e  b o o k l e t  w a s  e a s y

c .  T h e  b o o k l e t  c o v e r e d

d .  T h e  b o o k l e t  m a d e  i t  e a s y

e .  T h e  b o o k l e t  i n f o r m a t i o n

S t r o n g l y
Agree Agree

w r i t t e n  i n  e v e r y d a y
E n g l i s h 01 02

t o  f o l l o w 01 02

what you needed to
know 01 02

f o r  y o u  t o  e v a l u a t e  y o u r
r i s k 01 0 2

w a s  c o n s i s t e n t  w i t h  w h a t
you  had  a l ready  read
abou t  radon 01 02

D i s - S t r o n g l y D o n ’ t
a g r e e  D i s a g r e e  K n o w

03 04 94

03 0 4 94

03 0 4 94

03 0 4 94

03 0 4 9 4
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Q . 8  T h e  b o o k l e t  e x p l a i n e d  r a d o n  r i s k  a s  t h e  r i s k  o f  d y i n g  f r o m  e x p o s u r e  t o
r a d o n  o v e r  a  l i f e t i m e .  F o r  e a c h  s t a t e m e n t  I  r e a d ,  t e l l  m e  h o w  s t r o n g l y  y o u
a g r e e  o r  d i s a g r e e  w i t h  i t .

S t r o n g l y D i s - S t r o n g l y D o n ’ t
A g r e e   A g r e e  a g r e e  D i s a g r e e  K n o w

a .  E x p l a i n i n g  r a d o n  r i s k
a s  a  l i f e t i m e  r i s k
m a k e s  i t  e a s y  t o
unders tand  your  radon
r i s k 01 02 03 04 94

b .  E x p l a i n i n g  r a d o n  r i s k
a s  a  l i f e t i m e  r i s k
m a k e s  i t  e a s y  t o  d e -
c i d e  w h e t h e r  t o  r e d u c e
radon levels in your
home soon 01 02 03 04 94

c .  E x p l a i n i n g  r a d o n  r i s k
a s  a  l i f e t i m e  r i s k
makes  i t  easy  to  compare
r a d o n  w i t h  o t h e r  h e a l t h
r i s k s 01 02 03 04 94

Q . 9  F o r  t h e  n e x t  q u e s t i o n ,  I ’ d  l i k e  y o u  t o  t h i n k  a b o u t  w h e t h e r  f e a t u r e s  o f  t h e
m a i n  r a d o n  r i s k  c h a r t  i n  t h e  m i d d l e  o f  t h e  w h i t e  b o o k l e t  h e l p e d  o r  d i d  n o t
h e l p  y o u  u n d e r s t a n d  y o u r  r a d o n  r i s k .  F o r  e a c h  f e a t u r e  I  r e a d ,  t e l l  m e  i f  i t
h e l p e d ,  d i d  n o t  h e l p ,  o r  c o n f u s e d  y o u .

a .  N u m b e r s  o n  t h e  c h a r t

b .  C o m p a r i s o n  o f  r a d o n  r i s k
wi th  smok ing

c .  C o m p a r i s o n  o f  r a d o n  r i s k
w i t h  x - r a y s

d .  C o m p a r i s o n  o f  r a d o n  r i s k  w i t h
a n  o c c u p a t i o n a l  r i s k

e .  C o l o r s  o n  t h e  c h a r t

D o n ' t
H e l p e d  N o  H e l p  C o n f u s e d  K n o w

01 02 03 94

01 02 03 94

01 02 03 94

01 02 03 94

01 02 03 94
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Q . 1 0  W a s  t h e r e  a n y t h i n g  e l s e  a b o u t  t h e  c h a r t  t h a t  y o u  f o u n d  t o  b e  p a r t i c u l a r l y
h e l p f u l  o r  c o n f u s i n g ?

H e l p f u l :

H e l p f u l

C o n f u s i n g :

C o n f u s i n g :

Q . 1 1  W h i c h  c o l o r  o n  t h e  r a d o n  r i s k  c h a r t  d i d  y o u r  r a d o n  r e a d i n g  c o r r e s p o n d  t o ?
DON'T READ THE LIST

GREEN 01

YELLOW 02

ORANGE 03

RED 04

OTHER 05

DON'T RECALL 94

SECTION IV: RISK ADJUSTMENT

Q . 1 2  T h e  l i f e t i m e  r i s k  o f  d y i n g  w a s  c a l c u l a t e d  f o r  a  t y p i c a l  h o u s e h o l d .  D i d  y o u
t h i n k  t h a t  y o u r  r i s k  o r  y o u r  h o u s e h o l d ' s  r i s k  w a s  t y p i c a l ,  o r  d i d  y o u
a d j u s t  t h e  t y p i c a l  l i f e t i m e  r i s k  f o r  y o u r  h o u s e h o l d ' s  c i r c u m s t a n c e s ?  D O
NOT READ THE LIST

ADJUSTED LIFETIME RISK 01  Go to Q.14

USED LIFETIME RISK 02  Go to 4.13

NEITHER USED NOR ADJUSTED
THE RISK 0 3     G o  t o  4 . 1 3
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Q . 1 3  P e o p l e  h a v e  d i f f e r e n t  r e a s o n s  f o r  n o t  m a k i n g  a n  a d j u s t m e n t .  W a s  t h e r e  a
p a r t i c u l a r  r e a s o n  w h y  y o u  d i d  n o t  a d j u s t  t h e  r i s k  t o  f i t  y o u r  o w n
circumstances? DON’T READ THE LIST.

a. BOOKLET TOLD ME TO USE THE LIFETIME RISK 01

b. YOUR TYPICAL LIFETIME RISK WAS SO LOW THAT
YOU DIDN’T NEED TO MAKE AN ADJUSTMENT 02

c. YOU WERE NOT SURE HOW TO MAKE AN ADJUSTMENT 03 FOR ANY
RESPONSE

d. THE TYPICAL LIFETIME RISK FITS YOUR GO TO 4.16
PRESENT CIRCUMSTANCES 04

e. DIDN’T THINK ABOUT DOING IT 05

f. OTHER REASON (SPECIFY)
06

g. DON’T KNOW 94

Q . 1 4  D i d  y o u  a d j u s t  t h e  r i s k  f o r  y o u r s e l f ,  a n o t h e r  a d u l t ,  c h i l d r e n ,  o r  f o r  t h e
household as a whole? CHECK WHO THE ADJUSTMENTS WERE MADE FOR. THEN
A S K . . . .

C o m p a r e d  t o  t h e  t y p i c a l  l i f e t i m e  r i s k ,  w a s  t h e  a d j u s t e d  r i s k  f o r  ( y o u ,  t h e
o ther  adu l t ,  the  ch i ld ren ,  the  househo ld )  (READ ITEMS a .  THROUGH e .
BELOW). REPEAT LIST FOR EACH PERSON ADJUSTMENT WAS MADE FOR.

R e s p o n d e n t  A d u l t  C h i l d r e n  H o u s e h o l d

a .  M u c h  l o w e r 01 01 01 01

b .  L o w e r 02 02 02 02

c .  A b o u t  t h e  s a m e  a s  0 3 03 03 03

d .  H i g h e r 04 04 04 04

e .  M u c h  h i g h e r 05 05 05 05

f. DON’T KNOW
(DON‘T READ) 94 94 94 94
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Q . 1 5  F o r  e a c h  f a c t o r  I  r e a d ,  t e l l  m e  i f  y o u  c o n s i d e r e d  i t  i n  a d j u s t i n g  t h e

4 . 1 6  S i n c e  r e c e i v i n g  y o u r  r a d o n  r e a d i n g ,  h a v e  y o u  o r  a n y o n e  i n  y o u r  h o u s e h o l d

t y p i c a l  l i f e t i m e  r i s k  f o r  ( y o u r s e l f ,  t h e  o t h e r  a d u l t ,  t h e  c h i l d r e n ,  t h e
household) . READ ITEMS a. THROUGH f. BELOW FOR EACH PERSON THE ADJUSTMENT
WAS MADE FOR. CIRCLE THE APPROPRIATE NUMBER TO INDICATE WHICH FACTOR WAS
CONSIDERED.

R e s p o n d e n t  A d u l t  C h i l d r e n  H o u s e h o l d

a .  A g e

b .  T h e  l e n g t h
o f  t i m e  l i v e d
i n  y o u r
present  home

c.  How many  hours
spent at  home
each day

d .  P r e s e n t  h e a l t h

e .  S m o k i n g  h a b i t s

f .  H o w  m u c h  t i m e
s p e n t  i n  c e r t a i n
p a r t s  o f  t h e

01 01 01 01

02 02 02 02

03 03 03 03

04 04 04 04

05 05 05 05

house -  f o r  e x a m p l e ,
i n  t h e  b a s e -
ment 06 06 06 06

SECTION V: RISK MITIGATION

d o n e  a n y t h i n g ,  m a d e  a n y  p l a n s  t o  d o  a n y t h i n g ,  o r  c o n s i d e r e d  d o i n g  a n y t h i n g
to  reduce  your  househo ld ’s  exposure  to  radon?

Yes 0 1 G o  t o  Q . 1 7

No 0 2 G o  t o  Q . 1 8

D o n ’ t  k n o w  9 4 G o  t o  Q . 1 8
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Q.17  P lease  te l l  me  wha t  has  been  done ,  p lanned ,  o r  cons idered?  DON’T  READ
ITEMS a. THROUGH q. IF ACTION INVOLVES A TECHNICAL CHANGE OR EQUIPMENT,
PROBE FOR ESTIMATED

BEHAVIORAL CHANGES

a .

b .

c .

d .

e .

f .

g .

h .

i. INSTALL NATURAL VENTILATION

j. INSTALL FORCED VENTILATION

k. HEAT RECOVERY VENTILATION

l. COVER EXPOSED EARTH

m. SEAL CRACKS AND SPACES

n .  I N S T A L L

o .  I N S T A L L

p. INSTALL SUB-SLAB SUCTION

q. OTHER (SPECIFY)

COST.

EITHER STOP OR, CUT DOWN ON
SMOKING INSIDE THE HOME

REDUCE THE AMOUNT OF TIME
SPENT IN CERTAIN AREAS OF
YOUR HOME - FOR EXAMPLE,
IN THE BASEMENT

OPEN WINDOWS AND TURN ON FANS
TO INCREASE AIR FLOW INTO AND
THROUGH THE HOUSE

ARRANGE FOR MORE RADON TESTS

CONTACT A CONTRACTOR

OPEN THE CRAWL-SPACE VENTS ON
ALL SIDES OF THE HOUSE

REVIEW THE MATERIALS AGAIN AND
THEN DECIDE WHAT TO DO

OTHER (SPECIFY)

TECHNICAL OR EQUIPMENT CHANGES

DRAIN TILE (RIPE) SUCTION

BLOCK-WALL VENTILATION

Done Planned Cons idered

01 02 03

01 02 03

01 02 03

01

01

02 03

02 03

01 02 03

01

01

02 03

02 03

Done Planned

01 02

01 02

01 02

01 0 2

01 02

01 02

01 02

01 0 2

01 02

Cons idered  C o s t

03 $

03 $

03 $

03 $

03 $

03 $

03 $

03 $

03 $
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Q.18  S ince  we ta lked  w i th  you  las t  summer ,  have  you  made any  o f  the  fo l low ing  ma jo r
changes to your home? Have you (READ ITEMS a. THROUGH g.). ASK FOR THE
APPROXIMATE MONTH EACH CHANGE WAS MADE, AND THE APPROXIMATE COST).

a .

b .

c .

d .

e .

f .

g .

Yes

C h a n g e d  y o u r  a t t i c
i n s u l a t i o n 01

Cau lked  your  w indows or  doors 01

I n s t a l l e d  a  n e w  f u r n a c e  o r  a i r
c o n d i t i o n i n g  s y s t e m 01

Changed your doors or windows 01

S e a l e d  c r a c k s  i n  y o u r  b a s e m e n t  0 1

Installed an air-to-air heat
exchanger 01

Made any other changes
( d e s c r i b e ) 01

No

02

02

02

02

02

02

D o n ’ t
Know

94

94

94

94

94

94

M o n t h  C o s t

$

$

$

$

$

$

$0 2 94
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SECTION VI: EVALUATION OF RADON REDUCTION METHODS BOOKLET

Q . 1 9  Y o u  w e r e  a l s o  s e n t  a  c o p y  o f  a  b o o k l e t  w i t h  a  b l u e  c o v e r  c a l l e d  " R a d o n
R e d u c t i o n  M e t h o d s . "  F o r  e a c h  s t a t e m e n t  I  r e a d  a b o u t  t h i s  b o o k l e t ,  t e l l  m e  h o w
s t r o n g l y  y o u  a g r e e  o r  d i s a g r e e  w i t h  i t .

S t r o n g l y D i s - S t r o n g l y D o n ' t
Agree Agree a g r e e  D i s a g r e e Know

a .  T h e  b o o k l e t  w a s
w r i t t e n  i n  e v e r y d a y
E n g l i s h 01 02

b .  T h e  b o o k l e t  w a s  e a s y
t o  f o l l o w 01 02

c .  T h e  b o o k l e t  c o v e r e d
what  you  needed to
know 01 02

d .  T h e  b o o k l e t  i n f o r m a -
t i o n  w a s  e a s y  t o  a p p l y
t o  y o u r  c i r c u m s t a n c e s 01 02

e .  T h e  b o o k l e t  g a v e  e n o u g h
i n f o r m a t i o n  f o r  y o u  t o
make your  own eva lua t ion 01 02

f .  T h e  b o o k l e t  i n f o r m a t i o n
w a s  c o n s i s t e n t  w i t h  w h a t
you  had  a l ready  read  about
radon 01 02

03 04

03 04

03 04

03 04

03 04

03 0 4

SECTION VII: RADON INFORMATION ACQUISITION AND DISCUSSION

94

94

94

94

94

94

Q.20 Have you d iscussed your  radon read ing  o r  the  book le ts  w i th  anyone e lse?

Yes 01 Go to Q.21

No 02 Go to Q.22

- 1 0 - NYSERDA



Q.21 Who did you discuss radon with? DON’T READ THE ITEMS. CIRCLE ALL THAT
APPLY. PROBE BY ASKING WAS THERE ANYONE ELSE.

a. OTHER ADULT MEMBER OF THE HOUSEHOLD 01

b. CHILDREN 02

c. RELATIVES OUTSIDE YOUR HOME 03

d. NEIGHBORS 04

e. FRIENDS 05

f. PEOPLE AT WORK 06

g. CONTRACTORS

h. PUBLIC OFFICIALS

07

08

i. STATE AGENCIES

j. FEDERAL AGENCIES

k. TOLL FREE TELEPHONE NUMBER IN THE
BROCHURE (NYSERDA OR PROJECT STAFF)

l .  OTHER (SPECIFY)

m. OTHER (SPECIFY)

09

10

11

12

13

Q . 2 2  O t h e r  t h a n  t h e  m a t e r i a l s  t h a t  w e  s e n t ,  h a v e  y o u  r e a d  o r  h e a r d  a n y t h i n g ,  o r
i n q u i r e d  a b o u t  a b o u t  r a d o n  s i n c e  w e  t a l k e d  w i t h  y o u  l a s t  s u m m e r ?

Yes 0 1 G o  t o  Q . 2 3

No 0 2 G o  t o  Q . 2 4

D o n ’ t  k n o w  9 4 G o  t o  Q . 2 4
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Q . 2 3  W h a t  w a s  t h e  s o u r c e  o f  t h a t  i n f o r m a t i o n ?  D O N ’ T
ADDITIONAL SOURCES.

READ THE ITEMS. PROBE FOR

FOR EACH SOURCE MENTIONED, ASK IF WHAT WAS READ OR HEARD WAS BEFORE OR
AFTER RECEIVING THE MATERIALS. UNDER THE APPROPRIATE COLUMN, CIRCLE ALL
SOURCES THAT APPLY.

a. READ ONE OF THE SOURCES LISTED IN THE BOOKLET

b. READ A MAGAZINE OR NEWSPAPER ARTICLE

c. HEARD A TV REPORT ABOUT RADON

d. HEARD A RADIO REPORT ABOUT RADON

e. ATTENDED A PUBLIC OR NEIGHBORHOOD MEETING

f. ASKED A FRIEND OR NEIGHBOR

g. ASKED YOUR FAMILY DOCTOR ABOUT RADON

h. ASKED UNIVERSITY OR COLLEGE STAFF

i. ASKED A GOVERNMENT AGENCY (SPECIFY AGENCY)

j. ASKED A PUBLIC OFFICIAL (SPECIFY WHO)

k. OTHER SOURCE (SPECIFY)

l. NONE OF THE ABOVE

B e f o r e A f t e r

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01

01

01

01

02

02

02

02
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Q . 2 4  I  a m  g o i n g  t o  r e a d  a  l i s t  o f  w a y s  t h e  S t a t e  m i g h t  p r o v i d e  r a d o n  i n f o r m a t i o n
t o  r e s i d e n t s .  T e l l  m e  i f  y o u  w o u l d  b e  v e r y  l i k e l y ,  l i k e l y ,  u n l i k e l y ,  o r
v e r y  u n l i k e l y  t o  w a n t  i n f o r m a t i o n  f r o m  e a c h  o f  t h e s e  w a y s ?

a .

b .

c .

d .

Very  Un- Ve ry  D o n ’ t
L i k e l y  L i k e l y  l i k e l y  U n l i k e l y  K n o w

A longer booklet con-
t a i n i n g  m o r e  d e t a i l e d
i n f o r m a t i o n  a b o u t  r a d o n
r i s k

A  l o n g e r  b o o k l e t  c o n -
t a i n i n g  m o r e  d e t a i l e d
i n f o r m a t i o n  a b o u t  h o w
t o  r e d u c e  r a d o n  l e v e l s

A  p a n e l  o f  e x p e r t s  a t
a  c i t y  o r  t o w n  m e e t i n g

A  phone  ca l l  f r om a
s t a t e  a g e n c y

01

01

01

01

02 03 04  94

02 03 04 94

02 03 04 94

02 03 0 4  94

Q . 2 5  S u p p o s e  a  q u a l i f i e d  a n d  s t a t e  l i c e n s e d  p e r s o n  i n  y o u r  a r e a  w o u l d  d i a g n o s e
h o w  r a d o n  w a s  g e t t i n g  i n t o  y o u r  h o m e .  H e  w o u l d  a l s o  h e l p  y o u  d e c i d e  w h a t
t o  d o  a b o u t  i t  a n d  w h e r e  t o  f i n d  a  q u a l i f i e d  c o n t r a c t o r .  I f  t h e  f u l l  c o s t
o f  t h i s  s e r v i c e  w a s  ( R E A D  C I R C L E D  V A L U E )  $ 2 5  $ 5 0  $ 1 0 0  $ 1 5 0  $ 2 5 0  $ 4 0 0 ,
wou ld  you  purchase the  serv ice?

Yes 01

No 02

D o n ' t  k n o w  9 4

SECTION VIII: NEW INFORMATION

Q . 2 6  N o w ,  I ’ d  l i k e  t o  a s k  y o u  a b o u t  a d v i s i n g  a  f a m i l y  i n  y o u r  n e i g h b o r h o o d  o n
w h e t h e r  t o  r e d u c e  r a d o n  l e v e l s  i n  t h e i r  h o m e .  S u p p o s e  y o u r  n e i g h b o r s  w e r e
to ld  tha t  the i r  read ing  fo r  the  w in te r  months  was  (READ CIRCLED NUMBER)  3
4 5 8 10 15 20 30 50 75 picocuries per liter. Would you
a d v i s e  t h e m  t o  r e d u c e  t h e i r  r a d o n  l e v e l s ?

Y e s 0 1  G o  t o  Q . 2 7

No 0 2  G o  t o  Q . 2 8

Don ’ t  know 9 4  G o  t o  Q . 2 8
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Q.27 How soon wou ld  you  adv ise  them to  reduce  the  leve ls? READ ITEMS a.
THROUGH e.

a . A s  s o o n  a s  p o s s i b l e 01

b .  W i t h i n  s e v e r a l  w e e k s 02

c . W i t h i n  s e v e r a l  m o n t h s 03

d .  W i t h i n  t h e  n e x t  y e a r 04

e . W i t h i n  t h e  n e x t  f e w  y e a r s 05

f. DON'T KNOW (DON'T READ) 94

SECTION IX: BASELINE QUESTIONS

Q . 2 8  N o w ,  I ' d  l i k e  y o u  t o  t h i n k  a b o u t  d i f f e r e n t  r i s k s  y o u  a n d  y o u r  h o u s e h o l d
f a c e .   F o r  e a c h  t y p e  o f  r i s k  t h a t  I  r e a d ,  p l e a s e  t e l l  m e  h o w  s e r i o u s  y o u
t h i n k  t h e  r i s k  i s  o n  a  s c a l e  f r o m  1  t o  1 0 .  T h e  n u m b e r  1  o n  t h e  s c a l e  i s
n o t  a t  a l l  s e r i o u s  a n d  1 0  i s  v e r y  s e r i o u s .

a .

b .

c .

d .

Scale No.

O n  a  1  t o  1 0  s c a l e ,  h o w  s e r i o u s  a r e  r i s k s
you  (and  your  househo ld )  face  f rom au to
a c c i d e n t s ?

On tha t  same 1  to  10  sca le ,  how ser ious
a r e  r i s k s  y o u  ( a n d  y o u r  h o u s e h o l d )  f a c e
from home accidents?

On tha t  same 1  to  10  sca le ,  how ser ious
a r e  r i s k s  y o u  ( a n d  y o u r  h o u s e h o l d )  f a c e
f rom be ing  exposed to  hazardous  was tes
f r o m  f a c t o r i e s  o r  l a n d f i l l s ?

On tha t  same 1  to  10  sca le ,  how ser ious
a r e  r i s k s  y o u  ( a n d  y o u r  h o u s e h o l d )  f a c e
f rom be ing  exposed  to  radon?

Q . 2 9  I n  g e n e r a l ,  c o m p a r e d  t o  o t h e r  h e a l t h  r i s k s  p e o p l e  f a c e ,  h o w  s e r i o u s  a
h e a l t h  r i s k  i s  r a d o n ? Use the same 1 to 10 scale.  CIRCLE RESPONSE..

1 2 3 4 5 6 7 8 9 10 94

- 1 4 -
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Q . 3 0  P l e a s e  t e l l  m e  h o w  s t r o n g l y  y o u  a g r e e  o r  d i s a g r e e  w i t h  t h e  f o l l o w i n g
s t a t e m e n t s  a b o u t  r a d o n  r i s k  c o m p a r e d  t o  o t h e r  t y p e s  o f  r i s k .

S t r o n g l y Strongly D o n ‘ t
Agree Agree Disagree Disagree Know

a .  T h e  r i s k  o f
d y i n g  f r o m
r a d o n  i s  v e r y
s i m i l a r  t o
t h e  r i s k  o f

d y i n g  f r o m
f l o o d s 01 02 03 0 4 9 4

b .  T h e  r i s k  o f
d y i n g  f r o m
r a d o n  i s  v e r y
s i m i l a r  t o  t h e
r i s k  o f  d y i n g
f rom chemica l s
in abandoned
hazardous
w a s t e  s i t e s 01 02 03 0 4 94

c . T h e  r i s k  o f
d y i n g  f r o m
r a d o n  i s  v e r y
s i m i l a r  t o  t h e
r i s k  o f  d y i n g
f r o m  a  n u c l e a r
p o w e r  p l a n t
a c c i d e n t 01 02 03 0 4 94

Q . 3 1  A r e  h i g h  l e v e l s  o f  r a d o n  l i k e l y  t o  c a u s e  ( R E A D  L I S T )

a . Minor  sk in  p rob lems 01

b. Or lung cancer 02

c. DON'T KNOW (DON’T READ) 94

Q.32  H igh  leve ls  o f  radon exposure  (READ L IST)

a . w i l l  i r r i t a t e  t h e
t h r o a t  a n d  e y e s 01

b .  o r  w i l l  n o t  i r r i t a t e
the  th roa t  and eyes 02

c.  DON'T KNOW (DON'T READ) 94
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Q.33  When radon  i s  measured  indoors ,  the  leve l  (READ L IST)

a .  Wi l l  depend  on  whe ther
t h e  h o u s e  i s  c l o s e d  u p  01

b. Or will not depend on
w h e t h e r  t h e  h o u s e  i s
c losed  up

02

c.  DON’T KNOW (DON’T READ) 94

Q.34  Are  radon  leve ls  usua l l y  h igher  (READ L IST)

a .  In  the  basement  o r
l o w e s t  f l o o r  01

b .  O r  o n  t h e  h i g h e s t  f l o o r  0 2

c .  DON'T KNOW (DON'T READ) 94

Q . 3 5  A r e  p e o p l e ' s  r i s k  f r o m  o n e  y e a r  o f  r a d o n  e x p o s u r e (READ LIST)

a .  M u c h  l o w e r  t h a n  t h e i r
r i s k  f r o m  a  l i f e t i m e  01
exposure

b .  O r  a b o u t  t h e  s a m e  a s
t h e i r  r i s k  f r o m  a
lifetime exposure 02

c.  DON'T KNOW (DON'T READ) 94

Q . 3 6  A r e  h o u s e h o l d  a p p l i a n c e s  s u c h  a s  f u r n a c e s  o r  c l o t h e s  d r y e r s  l i k e l y  t o
(READ LIST)

a .  Inc rease  the  amount  o f
radon by lowering in- 01
s i d e  a i r  p r e s s u r e

b .  O r  d e c r e a s e  t h e  a m o u n t
o f  r a d o n  b y  v e n t i n g  i t
o u t s i d e  02

c .  DON'T KNOW (DON'T READ) 94

Q . 3 7  D o  y o u  s t i l l  h a v e  q u e s t i o n s  o r  c o n c e r n s  a b o u t  r a d o n ?  I f  s o ,  w h a t  a r e  t h e y ?

.

THAT'S ALL OF THE QUESTIONS I HAVE. THANK YOU FOR YOUR COOPERATION.
- 1 6 -  NYSERD





STATEMENT 1

SECTION I: INTRODUCTION

He l lo ,  my  name i s .  I ’ m  c a l l i n g  f r o m  R e s e a r c h
T r i a n g l e  I n s t i t u t e  i n  N o r t h  C a r o l i n a . We are conducting the follow-up survey of
p a r t i c i p a n t s  i n  t h e  S t a t e  o f  N e w  Y o r k ’ s  r a d o n  s t u d y . I  w o u l d  l i k e  t o  t a l k  w i t h
(READ NAME ON THE ASSIGNMENT LABEL), or the person we spoke with early last
summer  abou t  the  radon  s tudy .

WHEN YOU ARE TALKING WITH THE PERSON WHO WAS PREVIOUSLY INTERVIEWED, RECORD THAT
PERSON’S NAME BELOW.

Respondent’s Name:

Q . 1  D i d  y o u  r e c e n t l y  r e c e i v e  r a d o n  i n f o r m a t i o n  b o o k l e t ( s )  a n d  a  l e t t e r
con ta in ing  the  radon  read ing  fo r  your  home? CIRCLE A "YES"  OR “NO”
RESPONSE FOR EACH ITEM.

Radon Radon
B o o k l e t ( s ) Reading

Yes 01 01 I f  b o t h  a r e  " Y e s " ,  g o  t o
S ta tement  2  be low

No 02 02 I f  e i t h e r  i s  " N o " ,  g o  t o
S ta tement  1  be low

There  mus t  have  been  a  ma i l i ng  e r ro r . I  w i l l  n o t i f y  t h e  p r o j e c t  l e a d e r  a n d  h a v e
t h e  m i s s i n g  m a t e r i a l  m a i l e d  o u t  t o  y o u  t o m o r r o w .  I ’ l l  c a l l  a g a i n  a f t e r  y o u ’ v e
h a d  t i m e  t o  g e t  t h e  m a t e r i a l s  a n d  r e a d  t h e m .  I  w a n t  t o  c o n f i r m  y o u r  n a m e  a n d
m a i l i n g  a d d r e s s .

CONFIRM THE PERSON’S NAME AND MAILING ADDRESS. MAKE NECESSARY CORRECTIONS ON
THE ASSIGNMENT LABEL. CHECK WHICH ITEM, BOOKLET OR LETTER, IS TO BE REMAILED.
RETURN THIS CASE TO CEER STAFF.

STATEMENT 2

I ’ d  l i k e  t o  a s k  s o m e  q u e s t i o n s  a b o u t  t h e  r a d o n  m a t e r i a l s .  T h i s  s h o u l d  t a k e  o n l y
a  f e w  m i n u t e s  a n d  y o u r  a n s w e r s  w i l l  b e  k e p t  s t r i c t l y  c o n f i d e n t i a l .

Q . 2  D i d  y o u  r e a d  t h e  r a d o n  i n f o r m a t i o n  b o o k l e t ( s ) ?

Yes 0 1  + G o  t o  S e c t i o n  2

No 02  + Go to  S ta tement  3
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STATEMENT 3

S i n c e  m a n y  o f  m y  q u e s t i o n s  a r e  a b o u t  t h e  i n f o r m a t i o n  i n  t h e  b o o k l e t ( s ) ,  I  n e e d
t o  a s k  t h e  q u e s t i o n s  a f t e r  y o u  h a v e  h a d  a  c h a n c e  t o  r e a d  t h e m .  W o u l d  t h i s  t i m e
t o m o r r o w  b e  a  g o o d  t i m e  t o  c a l l  b a c k ?

PROBE FOR A CONVENIENT CALLBACK TIME AND RECORD THE TIME IN THE NOTES SECTION ON
THE CONTROL PAGE. IF THE RESPONDENT DECLINES TO BE INTERVIEWED, ASK IF ANOTHER
ADULT MEMBER OF THE HOUSEHOLD HAS READ THE MATERIALS. ATTEMPT TO INTERVIEW THAT
PERSON DURING THIS CALL.

Yes 01 Record .  ca l l back  t ime

Refused 0 2  T e r m i n a t e  i n t e r v i e w

New Respondent Named 03 Record name of  new respondent and at tempt to
i n t e r v i e w

SECTION II: MATERIALS RECEIPT INFORMATION

RECORD THE DATE OF THE INTERVIEW: /

Q . 4  W h e n  d i d  y o u  r e c e i v e  t h e  l e t t e r  w i t h  t h e  r a d o n  r e a d i n g ?  W h e n  d i d  y o u
r e c e i v e  t h e  r a d o n  b o o k l e t ( s ) ?  PROBE FOR APPROXIMATE DATES. USE NUMBERS FOR
MONTH. IF RESPONSE IS “LAST WEEK," ASK ABOUT HOW MANY DAYS AGO THE
MATERIALS WERE RECEIVED.

L e t t e r  W i t h
Radon Reading

Date  /

Don’t know 94

Radon
B o o k l e t ( s )

/

94

Q.5 When did you last read the mater ials? PROBE FOR APPROXIMATE DATE,

Date /

Don’t know 94

Q . 6  A l t o g e t h e r ,  a b o u t  h o w  l o n g  d i d  y o u  s p e n d  r e a d i n g  t h e  m a t e r i a l s ?  P R O B E  F O R
APPROXIMATE TIME. RECORD TIME IN MINUTES.

M inu tes

Don ' t  know 94
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SECTION I I I : RADON INFORMATION BOOKLET EVALUATION

Q . 7  T h e  f i r s t  f e w  q u e s t i o n s  a r e  a b o u t  y o u r  o p i n i o n s  o f  t h e  r a d o n  b o o k l e t  w i t h
the white cover. MAKE SURE THE RESPONDENT KNOWS WHICH BOOKLET YOU ARE
REFERRING TO.

F o r  e a c h  s t a t e m e n t  I  r e a d ,  p l e a s e  t e l l  m e  h o w  s t r o n g l y  y o u  a g r e e  o r
d i s a g r e e  w i t h  i t .

a .

b .

c .

d .

f .

S t r o n g l y
Agree Agree

The  book le t  was
w r i t t e n  i n  e v e r y d a y
E n g l i s h 01 02

The book le t  was  easy
t o  f o l l o w 01 02

T h e  b o o k l e t  c o v e r e d
what  you  needed to
know 01 02

T h e  b o o k l e t  m a d e  i t  e a s y
f o r  y o u  t o  e v a l u a t e  y o u r
r i s k 01 02

T h e  b o o k l e t  i n f o r m a t i o n
w a s  c o n s i s t e n t  w i t h  w h a t
you  had  a l ready  read
abou t  radon 01 02

D i s - S t r o n g l y  D o n ' t
a g r e e  D i s a g r e e  K n o w

03 04 94

03 04 94

03 04 94

03 04 94

03 04 94
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Q.8 The book le t  exp la ined radon r isk  as the r isk  o f  dy ing f rom exposure to
radon over  a  l i fe t ime.  For each statement I read, tell me how strongly you
agree or  d isagree wi th  i t .

a .

b .

c .

Strongly  D i s -  S t r o n g l y  D o n ' t
Agree Agree agree Disagree Know

Expla in ing radon r isk
as  a  l i f e t ime  r i s k
makes it easy to
understand your radon
r i s k  01 02 03 04 94

Expla in ing radon r isk
as  a  l i f e t ime  r i s k
makes it easy to de-
cide whether to reduce
radon leve ls  in  your
home soon 01 02 03 04 94

Expla in ing radon r isk
as  a  l i f e t ime  r i s k
makes it easy to compare
radon with other health
r isks 01 02 03 04 94

Q.9 For  the next  quest ion, I 'd  l ike  you to  th ink about  whether  features of  the
radon r isk charts in the white booklet helped or did not help you
understand your  radon r isk .  For  each feature I  read,  te l l  me i f  i t  he lped,
did not help, or confused you.

Don ' t
Helped No Help Confused Know

a .  Use of heads
on the chart 01 02 03 94

b. Numbers on the chart 01 02 03 94

c .  Comparison of radon risk
with smoking 01 02 03 94

d. Comparison of radon r isk
w i t h  x - r a y s  01 02 03 94
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Q.10 Was there anything else about the chart that you found to be part icularly
he lp fu l  or  confus ing?

Helpful:

Helpful:

Confusing:

Confusing:

Q.11 Do you recall where on the radon risk chart your reading was? Was it (READ
ITEMS a. THROUGH d .)

a . Above the middle 01

b .  I n  t h e  m i d d l e 02

c . Below the middle 03

d .  A t  t he  bo t t om 04

e . DON'T KNOW (DON'T READ) 94

SECTION IV: RISK ADJUSTMENT

Q.12 The l i fet ime r isk of dying was calculated for a typical household. Did you
th ink that  your  r isk  or  your  household ’s  r isk  was typ ica l ,  or  d id  you
adjust  the typ ica l  l i fe t ime r isk  for  your  household ’s  c i rcumstances? DO
NOT READ THE LIST

ADJUSTED LIFETIME RISK 01 -, Go to Q.14

USED LIFETIME RISK 02 + Go to Q.13

NEITHER USED NOR ADJUSTED
THE RISK 03 + Go to Q.13
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Q.13 People have different reasons for not making an adjustment, Was there a
par t icu lar  reason why you d id  not  ad just  the r isk  to  f i t  your  own
circumstances? DON'T READ ITEMS a. THROUGH g.

a .

b .

BOOKLET TOLD ME TO USE THE LIFETIME RISK 01

YOUR TYPICAL LIFETIME RISK WAS SO LOW THAT
YOU DIDN'T NEED TO MAKE AN ADJUSTMENT

c .

d .

YOU WERE NOT SURE HOW TO MAKE AN ADJUSTMENT

02

03

THE TYPICAL LIFETIME RISK FITS YOUR
PRESENT CIRCUMSTANCES

e .

f .

DIDN'T THINK ABOUT DOING IT

OTHER REASON (SPECIFY)

04 FOR ANY
RESPONSE

05 GO TO
Q.16

06

g . DON'T KNOW 94

Q.14 Did you ad just  the r isk  for  yourse l f ,  another  adul t ,  ch i ldren,  or  for  the
household as a whole? CHECK WHO THE ADJUSTMENTS WERE MADE FOR. THEN
ASK. . . .

Compared to  the typ ica l  l i fe t ime r isk ,  was the ad justed r isk  for  (you,  the
other  adu l t ,  the ch i ldren,  the household)
BELOW).

(READ ITEMS a. THROUGH e.
REPEAT LIST FOR EACH PERSON ADJUSTMENT WAS MADE FOR.

Respondent Adult Chi ldren Household

a . Much lower 01 01 01 01

b .  L o w e r 02 02 02 02

c . About the same as 03 03 03 03

d .  H i g h e r 04 04 04 04

e . Much higher 05 05 05 05

f. DON'T KNOW
(DON'T READ) 94 94 94 94
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Q.15 For  each factor  I  read,  te l l  me i f  you cons idered i t  in  ad just ing the
t yp i ca l  l i f e t ime  r i s k  f o r  ( you rse l f ,  t he  o the r  adu l t ,  t he  ch i l d ren ,  t he
household). READ ITEMS a. THROUGH f. BELOW FOR EACH PERSON THE ADJUSTMENT
WAS MADE FOR. CIRCLE THE APPROPRIATE NUMBER TO INDICATE WHICH FACTOR WAS
CONSIDERED.

Respondent A d u l t  C h i l d r e n Household

a . Age 01 01 01 01

b .  The  l eng th
o f  t ime  l i ved
in  your
present home 02 02 02 02

c . How many hours
spent at home
each day 03 03 03 03

d. Present health 04 04 04 04

e . S m o k i n g  h a b i t s  0 5 05 05 05

f. How much time
spent  in  cer ta in
par ts  o f  the
house - for example,
in the base-
ment 06 06 06 06

 SECTION V: RISK MITIGATION

Q.16 Since receiving your radon reading, have you or anyone in your household
done anything, made any plans to do anything, or considered doing anything
to reduce your household’s exposure to radon?

Yes 01 + Go to Q.17

No 02 + Go to Q.18

Don't know 94 -) Go to Q.18
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Q.17 Please tell me what has been done, planned, or considered? DON’T READ
ITEMS a. THROUGH q. IF ACTION INVOLVES A TECHNICAL CHANGE OR EQUIPMENT,
PROBE FOR ESTIMATED COST.

BEHAVIORAL CHANGES

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p .

q .

EITHER STOP OR CUT DOWN ON
SMOKING INSIDE THE HOME

REDUCE THE AMOUNT OF TIME
SPENT IN CERTAIN AREAS OF
YOUR HOME - FOR EXAMPLE,
IN THE BASEMENT

OPEN WINDOWS AND TURN ON FANS
TO INCREASE AIR FLOW INTO AND
THROUGH THE HOUSE

ARRANGE FOR MORE RADON TESTS

CONTACT A CONTRACTOR

OPEN THE CRAWL-SPACE VENTS ON
ALL SIDES OF THE HOUSE

REVIEW THE MATERIALS AGAIN AND
THEN DECIDE WHAT TO DO

OTHER (SPECIFY)

TECHNICAL OR EQUIPMENT CHANGES

INSTALL NATURAL VENTILATION

INSTALL FORCED VENTILATION

HEAT RECOVERY VENTILATION

COVER EXPOSED EARTH

SEAL CRACKS AND SPACES

INSTALL DRAIN TILE (PIPE) SUCTION

INSTALL BLOCK-WALL VENTILATION

INSTALL SUB-SLAB SUCTION

OTHER (SPECIFY)

Done Planned Considered

01

01

02 03

02 03

01 02 03

01

01

02 03

02 03

01 02 03

01

01

02 03

02 03

Done Planned Considered Cost

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $

01 02 03 $
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Q.18 Since we talked with you last summer
changes to your home

have you made any of the following major
? Have you (READ ITEMS a. THROUGH g.). ASK FOR THE

APPROXIMATE MONTH EACH CHANGE WAS MADE, AND THE APPROXIMATE COST)

a .

b .

c .

d .

e .

f .

g.

Yes

Changed your attic
i n s u l a t i o n 01

Caulked your windows or doors 01

Instal led a new furnace or air
condit ioning system 01

Changed your doors or windows 01

Sealed cracks in your basement 01

Ins ta l l ed  an  a i r - t o -a i r  hea t
exchanger 01

Made any other changes
(describe) 01

No

02

02

02

02

02

02

02

Don’ t
Know

94

94

94

94

94

94

94

Month Cost

$

$

$

$

$

$

$
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Q.19 You were also sent a copy of a booklet with a blue cover called “Radon
Reduction Methods." For each statement I read about this booklet, tell me how
strongly  you agree or  d isagree wi th  i t .

D i s - S t rong ly Don' t
agree Disagree K n o w

a . The booklet was
wr i t ten in  everyday
English

b . The booklet was easy
t o  f o l l o w

c . The booklet covered
what you needed to
know

d . The booklet informa-
tion was easy to apply
to your circumstances

e .

The booklet information
was consistent with what
you had already read about
radon 01 02

The booklet gave enough
informat ion for  you to
make your own evaluation

S t rong ly
Agree Agree

01 02

01 02

01 02

01 02

01 02

03 04

03 04

03 04

03 04

03 04

f .

03 04

94

94

94

94

94

94

SECTION VII: RADON INFORMATION ACQUISITION AND DISCUSSION

Q.20 Have you discussed your radon reading or the booklets with anyone else?

SECTION VI: EVALUATION OF RADON REDUCTION METHODS BOOKLET

Yes 01 + Go to Q.21

No 02 + Go to Q.22

-10 -



Q.21 Who did you discuss radon with? DON’T READ THE ITEMS. CIRCLE ALL THAT
APPLY. PROBE BY ASKING WAS THERE ANYONE ELSE.

a . OTHER ADULT, MEMBER OF THE HOUSEHOLD

b .  CHILDREN

c . RELATIVES OUTSIDE YOUR HOME

d. NEIGHBORS

e . FRIENDS

f. PEOPLE AT WORK

g . CONTRACTORS

h.  PUBLIC OFFICIALS

i . STATE AGENCIES

j. FEDERAL AGENCIES

k. TOLL FREE TELEPHONE NUMBER IN THE
BROCHURE (NYSERDA 0R PROJECT STAFF)

l .  OTHER (SPECIFY)

m. OTHER (SPECIFY)

01

02

03

04

05

06

07

08

09

10

11

12

13

Q.22 Other than the materials that we sent, have you read or heard anything, or
inquired about about radon since we talked with you last summer?

Yes 01 + Go to Q.23

No 02 + Go to Q.24

Don’ t  know 94 + Go to  Q.24
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Q.23 What was the source of that information? DON’T READ THE ITEMS. PROBE FOR
ADDITIONAL SOURCES.

FOR EACH SOURCE MENTIONED, ASK IF WHAT WAS READ OR HEARD WAS BEFORE OR
AFTER RECEIVING THE MATERIALS. UNDER THE APPROPRIATE COLUMN, CIRCLE ALL
SOURCES THAT APPLY.

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

READ ONE OF THE SOURCES LISTED IN THE BOOKLET

READ A MAGAZINE OR NEWSPAPER ARTICLE

HEARD A TV REPORT ABOUT RADON

HEARD A RADIO REPORT ABOUT RADON

ATTENDED A PUBLIC OR NEIGHBORHOOD MEETING

ASKED A FRIEND OR NEIGHBOR

ASKED YOUR FAMILY DOCTOR ABOUT RADON

ASKED UNIVERSITY OR COLLEGE STAFF

ASKED A GOVERNMENT AGENCY (SPECIFY AGENCY)

ASKED A PUBLIC OFFICIAL (SPECIFY WHO)

OTHER SOURCE (SPECIFY)

NONE OF THE ABOVE

Before A f t e r

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01

01

01

01

02

02

02

02
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Q.24 I am going to read a l ist of ways the State might provide radon information
to  r es i den t s . Te l l  me  i f  you  wou ld  be  ve ry  l i ke l y ,  l i ke l y ,  un l i ke l y ,  o r
very unl ikely to want information from each of these ways?

Very Un- Very Don' t
L i k e l y  L i k e l y  l i k e l y  U n l i k e l y  K n o w

a . A longer booklet con-
ta in ing more deta i led
information about radon
risk 01 02 03 04 94

b.  A longer  book le t  con-
ta in ing more deta i led
information about how
to reduce radon levels 01 02 03 04 94

c . A panel of experts at
a city or town meeting 01 02 03 04 94

d .  A phone call from a
state agency 01 02 03 04 94

Q.25 Suppose a qualified and state licensed person in your area would diagnose
how radon was getting into your home. He would also help you decide what
to  do about  i t  and where to  f ind a  qua l i f ied cont ractor . I f  t h e  f u l l  c o s t
of this service was (READ CIRCLED VALUE) $25 $50 $100 $150 $250 $400,
would you purchase the service?

Yes 01

No 02

D o n ' t  k n o w  9 4

SECTION VIII: NEW INFORMATION

Q.26 Now, I'd like to ask you about advising a family in your neighborhood on
whether to reduce radon levels in their home, Suppose your neighbors were
told that their reading for the winter months was (READ CIRCLED NUMBER) 3
4 5 8 10 15 20 30 50 75 picocuries per liter. Would you
advise them to reduce their radon levels?

Yes 01 + Go to Q.27

No 02 + Go to Q.28

Don't know 94 + Go to Q.28
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Q.27 How soon would you advise them to reduce the levels? READ ITEMS a.
THROUGH e.

a . As soon as possible 01

b.  Wi th in  severa l  weeks 02

c . Within several months 03

d .  W i th i n  t he  nex t  yea r 04

e . Within the next few years 05

f. DON’T KNOW (DON’T READ) 94

SECTION IX: BASELINE QUESTIONS

Q.28 Now, I ’d l ike you to think about dif ferent r isks you and your household
face. For each type of r isk that I  read, please tel l  me how serious you
think the r isk is on a scale from 1 to 10. The number 1 on the scale is
not  a t  a l l  ser ious and 10 is  very  ser ious.

a .

b .

c .

d .

Scale No.

On a 1 to 10 scale, how serious are risks
you (and your household) face from auto
accidents?

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from home accidents?

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from being exposed to hazardous wastes
f rom fac to r i es  o r  l and f i l l s?

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from being exposed to radon?

Q.29 In general, compared to other health risks people face, how serious a
heal th  r isk  is  radon? Use the same 1 to 10 scale. CIRCLE RESPONSE.

1 2 3 4 5 6 7 8 9 10 94
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Q.30 Please tel l  me how strongly you agree or disagree with the fol lowing
statements about radon r isk compared to other types of r isk.

S t rong ly S t r o n g l y  D o n ' t
Agree Agree Disagree Disagree Know

a . The r isk  o f
dying from
radon is very
s i m i l a r  t o
t h e  r i s k  o f
dying from
f l o o d

b . The  r i s k  o f
dying from
radon is very
s im i l a r  t o  t he
r i sk  o f  dy ing
from chemicals
in abandoned
hazardous
waste si tes

01

01

c . The r isk  o f
dying from
radon is very
s im i l a r  t o  t he
r i s k  o f  d y i n g
from a nuclear
p o w e r  p l a n t
accident 01

02 03

02 03

02 03

Q.31 Are high levels of radon likely to cause (READ LIST)

a . Minor skin problems 01

b .  O r  l ung  cance r 02

c. DON'T KNOW (DON'T READ) 94

Q.32 High levels of radon exposure (READ LIST)

a . w i l l  i r r i t a t e  t h e
throat and eyes 01

04 94

04 94

04 . 94

b .  o r  w i l l  n o t  i r r i t a t e
the throat and eyes 02

c . DON'T KNOW (DON'T READ) 94
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Q.33 When radon is measured indoors, the level (READ LIST)

a . Will depend on whether
the house is closed up 01

b.  Or  wi l l  not  depend on
whether the house is 02
closed up

c . DON'T KNOW (DON'T READ) 94

Q.34 Are radon levels usually higher (READ LIST)

a . In the basement or
l o w e s t  f l o o r 01

b .  O r  o n  t h e  h i g h e s t  f l o o r  0 2

c. DON'T KNOW (DON'T READ) 94

Q.35 Are people's risk from one year of radon exposure (READ LIST)

a . Much lower than their
r i s k  f r om a  l i f e t ime 01
exposure

b. Or about the same as
the i r  r i s k  f r om a
l i fe t ime exposure 02

c. DON'T KNOW (DON'T READ) 94

Q.36 Are household appl iances such as furnaces or clothes dryers l ikely to
(READ LIST)

a . Increase the amount of
radon by lowering in- 01
s ide  a i r  p ressu re

b. Or decrease the amount
of  radon by vent ing i t
outs ide 02

c . DON'T KNOW (DON'T READ) 94

Q.37 Do you st i l l  have questions or concerns about radon? If  so, what are they?

THAT'S ALL OF THE QUESTIONS I HAVE. THANK YOU FOR YOUR COOPERATION.
- 16 - EPA







SECTION I: INTRODUCTION

Hello, my name is .  I ’m ca l l ing f rom Research
T r i ang le  I ns t i t u te  i n  No r th  Ca ro l i na , We are conducting the follow-up survey of
part icipants in the State of New York’s radon study. I  wou ld  l i ke  t o  t a l k  w i t h
(READ NAME ON THE ASSIGNMENT LABEL), or the person we spoke with early last
summer about the radon study.

WHEN YOU ARE TALKING WITH THE PERSON WHO WAS PREVIOUSLY INTERVIEWED, RECORD THAT
PERSON’S NAME BELOW.

Respondent’s Name:

Q.1 Did you recent ly  rece ive a le t ter  conta in ing the radon reading for  your
home? CIRCLE A “YES” OR “NO” RESPONSE.

Yes 01 * Go to Statement 2 below.

No 02 + Go to Statement 1 below.

STATEMENT 1

There must have been a mailing error. I  w i l l  n o t i f y  t h e  p r o j e c t  l e a d e r  a n d
have the miss ing mater ia l  mai led out  to  you tomorrow.  I ’ l l  ca l l  aga in  a f ter
you’ve had t ime to.get the material and read i t .  I  want to confirm your name and
ma i l i ng address.

CONFIRM THE PERSON’S NAME AND MAILING ADDRESS. MAKE NECESSARY CORRECTIONS ON
THE ASSIGNMENT LABEL. CHECK WHICH ITEM, BOOKLET OR LETTER, IS TO BE REMAILED.
RETURN THIS CASE TO CEER STAFF.

STATEMENT 2 

I ’d l ike to ask some questions about the radon material.  This should take only
a few minutes and your answers wil l  be kept str ict ly confidential .

Q.2 Did you read the letter and the radon background information page?

Yes 01 + Go to Section 2

No 02 + Go to Statement 3
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STATEMENT 3

Since many of my questions are about the letter and information, I  need to ask
the questions after you have had a chance to read the material .  Would this t ime
tomorrow be a good time to call back?

PROBE FOR A CONVENIENT CALLBACK TIME AND RECORD THE TIME IN THE NOTES SECTION ON
THE CONTROL PAGE. IF THE RESPONDENT DECLINES TO BE INTERVIEWED, ASK IF ANOTHER
ADULT MEMBER OF THE HOUSEHOLD HAS READ THE MATERIALS. ATTEMPT TO INTERVIEW THAT
PERSON DURING THIS CALL.

Yes 01  Reco rd  ca l l back  t ime

Refused 02  Te rm ina te  i n t e r v i ew

New Respondent Named 03 Record name of new respondent and attempt to
i n te r v i ew

SECTION II: MATERIALS RECEIPT INFORMATION

RECORD THE DATE OF THE INTERVIEW: /

Q.4 When did you receive the letter with the radon reading? PROBE FOR
APPROXIMATE DATE. USE NUMBERS FOR MONTH. IF RESPONSE IS "LAST WEEK," ASK
ABOUT HOW MANY DAYS AGO THE MATERIAL WAS RECEIVED.

Q.5 When

Date /

Don't know 94

did you last read the material? PROBE FOR APPROXIMATE DATE. .

Date /

Don't know 94

Q.6 Altogether, about how long did you spend reading the material? PROBE FOR
APPROXIMATE TIME. RECORD TIME IN MINUTES.

Minutes

Don't know 94
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SECTION III: RADON INFORMATION EVALUATION

Q.7 The f irst few questions are about your opinions of the radon background
information page. For each statement I  read, please tel l  me how strongly
you agree or  d isagree wi th  i t .

a .

b.

c .

d .

e .

Strongly
Agree Agree

The information page
was writ ten in everyday
English 01 02

The information page
was easy to follow 01 02

The information page
covered what you
needed to know 01 02

The information made
i t  easy for  you to
evaluate your  r isk 01 02

The information
was consistent with what
you had already read
about radon 01 0 2

D i s - S t r o n g l y  D o n ' t
agree Disagree Know

03 04 94

03 04 94

03 04 94

03 04 94

03 04 94

Q.8 For  the next  quest ion,  I 'd  l ike  you to  th ink about  whether  spec i f ic  radon
background information helped or did not help you to understand your radon
r isk .  For  each feature I  read,  te l l  me i f  i t  he lped,  d id  not  he lp ,  or
confused you.

Don ' t
Helped No Help Confused Know

a . Typica l  leve ls  o f  radon
in  t he  ou t s i de  a i r 01 02 03 94

b. The range of Indoor radon
readings in New York State 01 02 03 94

c . Recommendations on when to
take action to reduce your
exposure. 01 02 03 94

- 3 - L t r



Q.9 Was there anything else about the radon background information that you
found to  be par t icu lar ly  he lp fu l  or  confus ing?

H e l p f u l :

Helpfu l

Confusing:

Confusing:

SECTION IV: RISK MITIGATION

Q.10 Since receiving your radon reading, have you or anyone in your household
done anything, made any plans to do anything, or considered doing anything
to reduce your household’s exposure to radon?

Yes 01 + Go to Q.11

No 02 + Go to Q.12

Don’t know 94 + Go to Q.12
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Q.11 Please tell me what has been done, planned, or considered to reduce your
household’s exposure to radon? DON’T READ ITEMS a. THROUGH q. IF ACTION
INVOLVES A TECHNICAL CHANGE OR EQUIPMENT, PROBE FOR ESTIMATED COST.

BEHAVIORAL CHANGES

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p .

q .

EITHER STOP OR CUT DOWN ON
SMOKING INSIDE THE HOME

REDUCE THE AMOUNT OF TIME
SPENT IN CERTAIN AREAS OF
YOUR HOME - FOR EXAMPLE,
IN THE BASEMENT

OPEN WINDOWS AND TURN ON FANS
TO INCREASE AIR FLOW INTO AND
THROUGH THE HOUSE

ARRANGE FOR MORE RADON TESTS

CONTACT A CONTRACTOR

OPEN THE CRAWL-SPACE VENTS ON
ALL SIDES OF THE HOUSE

REVIEW THE MATERIALS AGAIN AND
THEN DECIDE WHAT TO DO

OTHER (SPECIFY)

TECHNICAL OR EQUIPMENT CHANGES

INSTALL NATURAL VENTILATION

INSTALL FORCED VENTILATION

HEAT RECOVERY VENTILATION

COVER EXPOSED EARTH

SEAL CRACKS AND SPACES

INSTALL DRAIN TILE (PIPE) SUCTION

INSTALL BLOCK-WALL VENTILATION

INSTALL SUB-SLAB SUCTION

OTHER (SPECIFY)

Done Planned Considered

01

01

02 03

02 03

01 02 03

01

01

02 03

02 03

01 02 03

01

01

02 03

02 03

Done Planned

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01 02

Considered Cost

03 $

03 $

03 $

03 $

03 $

03 $

03 $

03 $

03 $
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Q.12 Since we talked with you last summer, have you made any of the following major
changes to your home.? Have you (READ ITEMS a. THROUGH g.). ASK FOR THE
APPROXIMATE MONTH EACH CHARGE WAS MADE, AND THE APPROXIMATE COST)

a .

b .

c .

d .

e .

f .

g .

Yes No

Changed your attic
i n s u l a t i o n 01

Caulked your windows or doors 01

Insta l led a  new furnace or  a i r
condit ioning system 01

Changed your doors or windows 01

02

02

02

02

02Sealed cracks in your basement 01

Ins ta l l ed  an  a i r - t o -a i r  hea t
exchanger 01

Made any other changes
(describe) 01

02

02

Don ' t
Know

94

94

94

94

94

94

94

SECTION V: RADON INFORMATION ACQUISITION AND DISCUSSION

Month Cost

$

$

$

$

$ .

$

$

Q.13 Have you discussed your radon reading or the booklets with anyone else?

Yes 01 + Go to Q.14

No 02 + Go to Q.15
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Q.14 Who did you discuss radon with? DON’T READ THE ITEMS. CIRCLE ALL THAT
APPLY. PROBE BY ASKING WAS THERE ANYONE ELSE.

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

OTHER ADULT MEMBER OF THE HOUSEHOLD

CHILDREN

RELATIVES OUTSIDE YOUR HOME

NEIGHBORS

FRIENDS

PEOPLE AT WORK

CONTRACTORS

PUBLIC OFFICIALS

STATE AGENCIES

FEDERAL AGENCIES

TOLL FREE TELEPHONE NUMBER IN THE
BROCHURE (NYSERDA OR PROTECT STAFF)

OTHER (SPECIFY)

OTHER (SPECIFY)

01

02

03

04

05

06

07

08

09

10

11

12

Q.15 Other than the materials that we sent, have you read or heard anything, or
inquired about about radon since we talked with you last summer?

Yes 01 + Go to Q.16

No 02 + Go to Q.17

Don’ t  know 94 + Go to  Q.17
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Q.16 What was the source of that information? DON’T READ THE ITEMS. PROBE FOR
ADDITIONAL SOURCES.

FOR EACH SOURCE MEMTIONED, ASK IF WHAT WAS READ OR HEARD WAS BEFORE OR
AFTER RECEIVING THE MATERIALS. UNDER THE APPROPRIATE COLUMN, CIRCLE ALL
SOURCES THAT APPLY.

a .

b .

c .

d .

e .

f .

g .

h .

i .

READ ONE OF THE SOURCES LISTED IN THE BOOKLET

READ A MAGAZINE OR NEWSPAPER ARTICLE

HEARD A TV REPORT ABOUT RADON

HEARD A RADIO REPORT ABOUT RADON

ATTENDED A PUBLIC OR NEIGHBORHOOD MEETING

ASKED A FRIEND OR NEIGHBOR

ASKED YOUR FAMILY DOCTOR ABOUT RADON

ASKED UNIVERSITY OR COLLEGE STAFF

ASKED A GOVERNMENT AGENCY (SPECIFY AGENCY)

j . ASKED A PUBLIC OFFICIAL (SPECIFY WHO)

k . OTHER SOURCE (SPECIFY)

l . NONE OF THE ABOVE

Before A f t e r

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01 02

01

01

01

01

02

02

02

02
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Q.17 I am going to read a l ist of ways the State might provide radon information
to  r es i den t s . Te l l  me  i f  you  wou ld  be  ve ry  l i ke l y ,  l i ke l y ,  un l i ke l y ,  o r
very unl ikely to want information from each of these ways?

Very Un- Very Don ' t
L i k e l y  L i k e l y  l i k e l y  U n l i k e l y  K n o w

a. A longer booklet con-
taining more detailed
information about radon
r i s k 01 02 03 04 94

b.  A longer  book le t  con-
ta in ing more deta i led
information about how
to reduce radon levels 01 02 03 04 94

c . A panel of experts at
a city or town meeting 01 02 03 04 94

d.  A phone ca l l  f rom a
state agency 01 02 03 04 94

Q.18 Suppose a qualified and state licensed person in your area would diagnose
how radon was getting into your home. He would also help you decide what
to  do about  i t  and where to  f ind a  qua l i f ied cont ractor . I f  t h e  f u l l  c o s t
of this service was (READ CIRCLED VALUE) $25 $50 $100 $150 $250 $400,
would you purchase the service?

Yes 01

No 02

D o n ' t  k n o w  9 4

SECTION VI: NEW INFORMATION

Q.19 Now, I'd like to ask you about advising a family in your neighborhood on
whether to reduce radon levels in their home. Suppose your neighbors were
told that their reading for the winter months was (READ CIRCLED NUMBER) 3
4 5 8 10 15 20 30 5 0  7 5  p i c o c u r i e s  p e r  l i t e r .  W o u l d  y o u
advise them to reduce the radon levels?

Yes 01 + Go to Q.20

N o 02 + Go to Q.21

Don't know 94 + Go to Q.21

- 9 - L t r



Q.20 How soon would you advise them to reduce the levels? READ ITEMS a.
THROUGH e.

a . As soon as possible 01

b.  Wi th in  severa l  weeks 02

c . Within several months 03

d .  W i th i n  t he  nex t  yea r 04

e . Within the next few years 05

f. DON’T KNOW (DON’T READ) 94

SECTION VII: BASELINE QUESTIONS

Q.21 Now, I ’d l ike you to think about dif ferent r isks you and your household
face. For each type of r isk that I  read, please tel l  me how serious you

think the r isk is on a scale from 1 to 10. The number 1 on the scale is
not  a t  a l l  ser ious and 10 is  very  ser ious.

a .

b .

c .

d .

Scale No.

On a 1 to 10 scale, how serious are risks
you (and your household) face from auto
accidents?

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from home accidents?

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from being exposed to hazardous wastes
f rom fac to r i es  o r  l and f i l l s? .

On that same 1 to 10 scale, how serious
are r isks you (and your household) face
from being exposed to radon?

Q.22 In general, compared to other health r isks people face, how serious a
heal th  r isk  is  radon? Use the same 1 to 10 scale. CIRCLE RESPONSE.

1 2 3 4 5 6 7 8 9 10 94

- 1 0 - L t r



Q.23 Please tell me how strongly you agree or disagree with the following
statements about radon risk compared to other types of risk.

Strongly Strongly Don't
Agree Agree Disagree Disagree Know

a. The risk of
dying from
radon is very
s imi lar  to
the r isk of
dying from
floods

b.  The r i sk  o f
dying from
radon is very
similar to the
risk of dying
from chemicals
in abandoned
hazardous
waste sites

01 02 03 04 94

01 02 03 04 94

c. The risk of
dying from
radon is very
similar to the
risk of dying
from a nuclear
power plant
accident 01 02 03 04 94

Q.24 Are high levels of radon likely to cause (READ LIST)

a. Minor skin problems 01

b. Or lung cancer 02

c. DON'T KNOW (DON'T READ) 94

Q.25 High levels of radon exposure (READ LIST)

a. w i l l  i r r i t a t e  t h e
throat and eyes 01

b .  o r  w i l l  n o t  i r r i t a t e
the throat and eyes 02

c. DON'T KNOW (DON'T READ) 94

-11- L t r



Q.26 When radon is measured indoors, the level (READ LIST)

a . Will depend on whether
the house is closed up 01

b. Or will not depend on
whether the house is
closed up

02

c . DON’T KNOW (DON’T READ) 94

Q.27 Are radon levels usually higher (READ LIST)

a . In the basement or
l owes t  f l oo r 01

b .  O r  o n  t h e  h i g h e s t  f l o o r  0 2

c . DON’T KNOW (DON’T READ) 94

Q.28 Are people’s risk from one year of radon exposure (READ LIST)

a . Much lower than their
r i s k  f r om a  l i f e t ime 01
exposure

b. Or about the same as
the i r  r i s k  f r om a
lifetime exposure 02

c. DON’T KNOW (DON’T READ) 94

Q.29 Are household appl iances such as furnaces or clothes dryers l ikely to
(READ LIST)

a. Increase the amount of
radon by lowering in- 01
s ide a i r  pressure

b. Or decrease the amount
of  radon by vent ing i t
outs ide 02

c . DON’T KNOW (DON’T READ) 94

Q.30 Do you st i l l  have questions or concerns about radon? If  so, what are they?

THAT’S ALL OF THE QUESTIONS I HAVE. THANK YOU FOR YOUR COOPERATION.
- 1 2 - L t r





RADON INFORMATION EFFECTIVENESS SURVEY: 
COMPARISON GROUP FOLLOWUP QUESTIONNAIRE 

Hello, my name is I’m calling from Research 
Triangle Institute in North Carolina. 
what people know and think about radon. 

We are conducting a followup survey of 
I would like to talk with (READ NAME 

ON THE ASSIGNMENT LABEL) or the person we spoke with early last summer about 
radon. 

WHEN YOU ARE TALKING WITH THE PERSON WHO WAS PREVIOUSLY INTERVIEWED, RECORD 
THAT PERSON'S NAME BELOW. 

Respondent's Name: 

SECTION I: RADON KNOWLEDGE 

I am going to ask some multiple choice questions about radon. Please choose 
the answer you think is correct or answer "I don't know" if that's your best 
answer. 

Record 
Responses 

1. Is radon a 

a. Colorless, odorless gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
b. Or a chemical given off by radar equipment................... 
c. Don't know (DON'T READ) ..;.......*........................... 

2. Is radon caused by 

a. Industrial pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*..-- 
b. Or the natural breakdown of uranium . ..a....................... 02 
c. Don’t know (DON’T READ) . ..*.................................. 

3. Are high levels of radon likely to cause 

a. Minor skin problems 
b. Or lung cancer 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4. High levels of radon exposure (READ LIST) 

a. Will irritate the throat and eyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
b. Or will not irritate the throat and eyes..................... 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

01 
02 
94 

01 

94 

02 
94 

01 
02 
94 

1 
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5. When radon is measured indoors, the level (READ LIST) 

a. Increase the amount of radon by lowering inside air 
pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

b. Or decrease the amount of radon by venting it outside........ 02 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

a. Much lower than their risk from a lifetime exposure.......... 01 
b. Or about the same as their risk from a lifetime exposure..... 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8. Are household appliances such as furnaces or clothes dryers 
likely to 

01 
02 
94 

02 
94 

02 
94 

01 

94 

a. Will depend on whether the house is closed up . . . . . . . . . . . . . . . . 

-. --yr.,.i on whether the house is closed up......... 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Are radon levels usually higher in 

a. The basement or lowest floor 
b. Or the highest floor. . ..... . . . ........ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 

c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7. Are people's risk from 1 year of radon exposure (READ LIST) 

Now I'd like to ask you a few questions about any information you may have 
read or heard about radon. 

9. During the past 3 months, have you read or heard anything about radon? 

Yes...................... 01 
No................;...... 02 + (Go to Q.12) 

10. About how many times during the last 3 months have you read or heard 
anything about radon? 

(RECORD NUMBER) 
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11. Some people may have done more than others to find out about radon. 
you ever. . ..(READ LIST) 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Yes 
Bought a newspaper or a magazine specifically to 
read something about radon' . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 

Tuned into a television or a radio program 
specifically to learn about radon?................... 01 

Obtained information from a library about radon?..... 01 

Contacted a federal, state, or local government 
agency to get information about radon?............... 01 

Attended a public or neighborhood meeting about 
radon? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 

Discussed radon with friends and relatives?.......... 01 

Done anything else that I haven't mentioned to 
obtain information about radon? (IF YES, ASK: 
What was that?) (RECORD ANSWERS BELOW)............-.. 01 

No 

02 

02 

02 

02 

02 

02 

02 

Have 

Don't 
know 

94 

94 

94 

94 

94 

94 

94 

12. Suppose a qualified and state licened person in your area would diagnose 
how radon was getting into your home. He would also help you decide what ' 
to do about it and where to find a qualified contractor. If the full cost 
of this service was (READ CIRCLED VALUE) $25 $50 $100 $150 $250 $400, 
would you purchase the service? 

Yes . . . . . . . . . . . . . . . . . . . . . . 01 
No . . . . . . . . . . . . . . . . . . . . . . . 02 
Don't know............... 94 

13. Now, I'd like to ask you about advising a family in your neighborhood on 
whether to reduce radon levels in their home. Suppose your neighbors were 
told that their reading for the winter months was (READ CIRCLED NUMBER) 3 
4 5 8 10 15 20 30 50 75 picocuries per liter. Would you advise 
them to reduce their radon levels? 

Yes . . . . . . . . . . . . . . . . . . . . . . 
No 

01 + Go to Q.14 
. . . . . . . . . . . . . . . . . . ...*. 02 + Go to Q.15 

Don't know . . . . . . . . . . . . . . . 94 + Go to 4.15 
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14. How soon would you advise them to reduce the levels? READ ITEMS a 
THROUGH f. 

b. 
a. As soon as possible .............. 01 
Within several weeks ............. 02 

d. 
c. Within several months ............ 03 
Within the next year ............. 04 

e. Within the next few years ........ 05 
f. Don't know (DON'T READ) .......... 94 



SECTION II: RADON RISK INFORMATION

15. Now, I 'd l ike you to think about dif ferent r isks you and your household
face. For each type of risk that I read, please tell me how serious you
think the r isk is on a scale from 1 to 10. Number 1 on the scale is not
at al l  serious and 10 is very serious.

a.

b .

c .

d .

Scale No.

On a 1 to 10 scale, how serious are risks you
(and your household) face from auto accidents?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from home accidents?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from being exposed
to hazardous wastes from factories or landfi l ls?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from being exposed
to radon?

16. Compared to other health r isks people face, how serious a health r isk is
radon--on a scale from 1 to 10 with 1 being not at all serious and 10
being very serious.

(RECORD RESPONSE AND PROBE FOR RANGE OR NUMBER.)

5



17. I am going to read a list of ways the state might provide radon informa-
t i on  t o  r es i den t s . Tel l  me i f  you would be very l ike ly ,  l ike ly ,  un l ike ly ,
or very unlikely to want information from each of these ways?

Very Un- Very Don' t
l i k e l y Likely l i k e l y  u n l i k e l y k n o w

a. A longer booklet containing
more detai led information
about radon r isk 01 02 03 04 94

b.  A longer  book le t  conta in ing
more detai led information
about how to reduce radon
leve l s 01 02 03

c . A panel of experts at a
city or town meeting

d. A phone cal l  from a state
agency

01 02 03

01 02 03

TERMINATION

04 94

04 94

04 94

Thank you very much for your cooperation. Your answers will
be most helpful in this study.

6
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RADON INFORMATION EFFECTIVENESS SURVEY: 
COMPARISON GROUP FOLLOWUP QUESTIONNAIRE 

Hello, my name is I'm calling from Research 

Triangle Institute in North Carolina. We are conducting a followup survey of 

what people know and think about radon. I would like to talk with READ NAME 

ON THE ASSIGNMENT LABEL) or the person we spoke with early last summer about 
radon. 

WHEN YOU ARE TALKING WITH THE PERSON WHO WAS PREVIOUSLY INTERVIEWED, RECORD 
THAT PERSON'S NAME BELOW. 

Respondent's Name: 

SECTION I: RADON KNOWLEDGE 

I am going to ask some multiple choice questions about radon. Please choose 
the answer you think is correct or answer "I don't know" if that's your best 

answer. 

Record 
Responses 

1. Is radon a 

a. Colorless, odorless gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 
b. Or a chemical given off by radar equipment................... 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2. Is radon caused by 

b. 
a. Will irritate the throat and, eyes ............................ 
Or will not irritate the throat and eyes ..................... 

c. Don't know (DON'T READ) ...................................... 

02 
94 

01 
02 
94 

01 

94 

01 
02 
94 

a. Minor skin problems .......................................... 
Or lung cancer ............................................... 02 
Don't know (DON'T READ) ...................................... 

a. Industrial pollution ......................................... 
Or the natural breakdown of uranium .......................... 
Don't know (DON'T READ) ...................................... 

high levels of radon likely to cause 3. Are 

b. 

c. 

b. 
c. 

4. High levels of radon exposure (READ LIST) 
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5. When radon is measured indoors, the level (READ LIST) 

a. Increase the amount of radon by lowering inside air 
pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

b. Or decrease the amount of radon by venting it outside........ 02 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

a. Will depend on whether the house is closed up................ 
depend on whether the house is closed up......... 02 

c. Don't know (DON'T READ) . . . . . . . . . . . . . ..**..................... 

6. Are radon levels usually higher in 

a. The basement or lowest 
b. Or the highest floor 

floor ................................ 01 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.... 

c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7. Are people's risk from 1 year of radon exposure (READ LIST) 

a. Much lower than their risk from a lifetime exposure.......... 01 
b. Or about the same as their risk from a lifetime exposure..... 
c. Don't know (DON'T READ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8. Are household appliances such as furnaces or clothes dryers 
likely to 

01 

94 

02 
94 

02 
94 

01 

94 

Now I'd like to ask you a few questions about any information you may have 
read or heard about radon. 

9. During the past 3 months, have you read or heard anything about radon? 

Yes...................... 01 
No....................... 02 + (Go to 4.12) 

10. About how many times during 
anything about radon? 

(RECORD NUMBER) 

the last 3 months have you read or heard 
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11. Some people may have done more than others to find out about radon. 
you ever . . . (READ LIST) 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Yes 

Bought a newspaper or a magazine specifically to 
read something about radon . . . . . . . . . . . . . . . . . . . . . . . . . 01 

Tuned into a television or a radio program 
specifically to learn about radon?................... 01 

Obtained information from a library about radon?..... 01 

Contacted a federal, state, or local government 
agency to get information about radon?............... 01 

Attended a public or neighborhood meeting about 
radon? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 

Discussed radon with friends and relatives?.......... 01 

Done anything else that I haven't mentioned to 
obtain information about radon? (IF YES, ASK: 
What was that?) (RECORD ANSWERS BELOW)..............- 01 

No 

02 

02 

02 

02 

02 

02 

02 

Have 

Don't 
know 

94 

94 

94 

94 

94 

94 

94 

12. Suppose a qualified and state licened person in your area would diagnose 
how radon was getting into your home. He would also help you decide what 
to do about it and where to find a qualified contractor. If the full cost 
of this service was (READ CIRCLED VALUE) $25 $50 $100 $150 $250 $400, 
would you purchase the service? 

Yes . . . . . . . . . . . . . . . . . . . . . . 01 
No . . . . . . . . . . . . . . . . . . . . . . . 02 
Don't know............... 94 

13. Now, I'd like to ask you about advising a family in your neighborhood on 
whether to reduce radon levels in their home. Suppose your neighbors were 
told that their reading for the winter months was (READ CIRCLED NUMBER) 3 

4 5 8 10 15 20 30 50 75 picocuries per liter. Would you advise 
them to reduce their radon levels? 

Yes . . . . . . . . . . . . . . . . . . . . . . 
No 

01 + Go to Q.14 
. . . . . . . . . . . . . . . . . . . . . . . 02 + Go to Q.15 

Don't know............... 94 + Go to Q.15 



14. How soon would you advise them to reduce the levels? READ ITEMS a 
THROUGH f. 

b. 
a. As soon as possible .............. 01 
Within several weeks ............. 02 

d. 
c. Within several months ............ 03 
Within the next year ............. 04 

e. Within the next few years ........ 05 

f. Don't know (DON'T READ) .......... 94 

4 



SECTION II: RADON RISK INFORMATION

15. Now, I 'd l ike you to think about dif ferent r isks you and your household
face. For each type of risk that I read, please tell me how serious you
think the r isk is on a scale from 1 to 10. Number 1 on the scale is not
a t

a.

b.

c .

d .

al l  serious and 10 is very serious.

Scale No.

On a 1 to 10 scale, now serious are risks you
(and your household) face from auto accidents?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from home accidents?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from being exposed
to hazardous wastes from factories or landfi l ls?

On that same 1 to 10 scale, how serious are risks
you (and your household) face from being exposed
to radon?

16. Compared to other health r isks people face, how serious a health r isk is
radon--on a scale from 1 to 10 with 1 being not at all serious and 10
being very serious.

(RECORD RESPONSE AND PROBE FOR RANGE OR NUMBER.)

5
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17. I am going to read a list of ways the state might provide radon informa-
t i on  t o  r es i den t s . Tel l  me i f  you would be very l ike ly ,  l ike ly ,  un l ike ly ,
or very unlikely to want information from each of these ways?

Very Un- Very
l i k e l y  L i k e l y  u n l i k e l y  u n l i k e l y

Don ' t
know

a. A longer booklet containing
more detai led information
about radon r isk 01 02 03 04 94

b. A longer booklet containing
more detai led information
about how to reduce radon
leve l s 01 02 03 04 94

c . A panel of experts at a
city or town meeting 01 02 03 04 94

d.  A phone ca l l  f rom a s ta te
agency 0 1 02 03 04 94

TERMINATION

Thank you very much for your cooperation. Your answers will
be most  he lp fu l  in  th is  s tudy.


